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$ 457. Descriptive anatomy, or the Zopoyraphy of the human body, 
is tbe exact description of the parts which (constituteit. Itconsiders, 
lst. The human body generally, and its different regions, without 
regard to the difference of the systems composing it; it points out the 
_ dimensions of the whole body and those of its parts, and also the 
 mutual relations of these parts. 

2nd. The different systems which compose it, in respect to the situa- 
tion, the number, the size, and the forms of its parts. 
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DESCRIPTIVE ANATOMY. 


PARTI 


GENERAL REMARKS ON THE HUMAN BOoDY. 


$ 459. We have already stated the special characters of the human 
body: it only remains to examine— 

lst. Its height. 

2nd. Its divisions into different regions. 

$ 460. The height of man is not the same every where. Like that 
of all other organic formations, it depends in some measure on the cli- 
‚mate : hence the tallest men are found in the warmest countries, while 
the shortest inhabit the colder regions. In considering the normal 
differences which belong to whole masses, we find the height varies 
from six feet and a half to four feet and a half, so that the mean is be- 
tween five and six feet; that the male is a little taller than the female ; 
and that we may consider as untrue all assertions that nations exist in 
which the height generally exceeds, or is less than these limits, But, 
although all nations present a certain fixed height, when considered 
generally and in the mass, individuals differ much in this respect, 
sometimes exceeding the common measure, and sometimes falling short 
ofit. If we take individuals into consideration, we find the height of 
man varies from eight feet to sixteen inches.* 

In both cases the relations between the different parts of the body 
deviate usually from the ordinary rule, Generally the lower ex- 
tremities of giants are very short ; the superior, on the contrary, are 
very long: the head also is toosmall. In almost all dwarfs, the head 
is too large,; but the relation between the upper and lower extremities 
is the same as in giants. The cause of dwarfishness is general dis- 
ease, especially rachitis. 

Besides those cases in which we see certain individuals taller than 
the rest of the species, it sometimes happens that the body prematurely 
acquires all the development in regard to height of which it is sus- 
ceptible. This state, which is characterized also by the precocious 
appearance of puberty, is almost always attended with a proportional 


* Haller, in his Physiology, mentions several giants and dwarfs.—Bonn (Thes. 
morb. oss. Hov., Amsterdam, 1783, p. 134—136) has given the dimensions ofthe 
skeletons of giants.—Zitterland, De dourum scelectorum pregrandium ralionibus, 
Berlin, 1814.— The accounts of men more than eight feet in height are doubtful, or 
arrive from considering fossil bones of large animals as human bones, or finally 
depend upon the extraorlinary development of the crania from hydrocephalus, 

















































GENERAL REMARKS ON THE HUMAN BODY. 3 


short life. 

& 461. The human body is composed, a, of a right and a left, an 
upper and a lower, and finally of an anterior and posterior half: we 
have already mentioned their principal characters ($23—28) in respect 
to the analogies and diserepancies. 5. It is also divided into three 
u: parts, the Zrunk (fruncus), the head (caput), and the limbs (extremi- 
Ei tates). These are also subdivided into several regions. 

8 462. The trunk (fruncus) comprises three parts: the neck (col- 
Zum), the chest ( pectus, thorax), and the belly (abdomen). Each of 
these parts is composed of some one of the different organic systems. 
The chest and the belly are hollow, and their cavities (cava) experience 
i greater or less changes in their figure and their dimensions. These 
> cavities contain organs, which in the normal state donot adhere to their 
If parietes, except anteriorly and posteriorly, but are in close contact 

with them, and are called for this reason the visceraof the chest, of the 
3 abdomen, and of the pelvis. The neck has no cavity : the parts which 
i form it are united together, and with the skin which covers them all, 
by mucous tissue, while in the thorax and the abdomen, the skin and 
the bones, as well as the muscles directly united to the integuments, 
| e2 are separated from the subjacent parts by a proper serous membrane. 
F® The vertebral column forms the base of the whole trunk. Itis a hol- 
low column composed of bones placed one upon another; these bones 
have the same general form, but this form is differently modified in the 
differentregions. It extends from above downward, in the centre of the 
posterior face of the trunk, and is covered its whole length backward 
and on both sides, also forward in the neck and in the upper part of the 
abdomen, by muscles which move the vertebral column and the parts 
attached to it, the head and the limbs, and finally the organs contained 
in the cavities. 

The parietes of the abdominal cavity, except the middle of its poste- 
rior face, are formedat their upper part, which is the most extensive, of 
several superimposed layers of muscles, most of which are broad and 
flat, called the abdominal muscles; and it is in this direction also that 
its dimensions and form vary the most. Its lower portion, on the con- 
trary, the pelvis, admits of the least motion, because it is prineipally 
composed of firmly articulated bones, viz. the sacrum, a fusion of broad 
vertebr&, and the coxal bones, which unite with it backward, and with 
each other forward. The pelvis is also the narrowest visceral cavity of 
the trunk, and the narrower and more manifold connections of the 
organs it contains with its parietes, cause it in some measure to 
resemble the neck. 

The parietes of the thoracie cavity, except the lower, which sepa- 
rates it from the abdominal cavity, and is formed by a broad muscle, 
the diaphragm, are composed of the ribs, which are moveable, lateral 
prolongations of that portion of the spine which makes its base, of the 
_ sternum which corresponds to the vertebral column forward, and of 
the muscles situated upon, under, and between the ribs, Hence its 


ji 
v 
| imperfection in the development of theintellectual faculties, and a very 
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parietes, though moveable, are not susceptible of such great changes in 
their dimensions as the abdominal parietes; its form is more constant, 
and normally depends upon these parietes, while that of the abdomen 
depends upon the parts contained in its cavity. 

Finally, the neck is the narrowest and shortest portion of thetrunk. 
The latter enlarges gradually from the neck to the lower part of the 
chest and the upper portion of the abdomen; but after leaving this 
point, it gradually contracts to its extremity, and terminates by a very 
narrow opening, which is susceptible of enlarging, from the mobility of 
the bones attached to the extremities of the vertebral column. 

$ 463. The outer surface of the divisions of the trunk which we 
have mentioned is. itself divided into several regions. In this respect 
we may imagine the abdomen divided into three parts, situated above 
each other, by two transverse lines which partially or wholly eneircle it. 

Of these two lines, the upper passes over the lower ribs, and the 
lower over the summit of the coxal bones. We have now three com- 
partments: the first above the upper line, the second between this and 
the lower, and the third below the lower line: these also are divided 
into several regions by almost perpendicular lines. 

The upper is called the epigastric region (regia epigastrica). It 
does not include the entire eircumference of the body, but only its ante- 
rior and its lateral faces. Itsform is triangular, and it is composed of 
four other regions, two lateral and two middle regions. The right and 
left lateral regions are called the hypochondriac regions (R. hypochon- 
driace, hypochondria). They are bounded above by the anterior edge 
of the cartilages of the five false ribs, below by the upper transverse 
line, and within by the upper part of the two anterior perpendicular 
lines. A ; 

The two middle regions are situated one above the,otber. The 
inferior, which is the most extensive, is called the epigustrium (R. gas- 
trica, s. epigastrica striete sic dicta) ; the smaller, situated below the 
inferior extremity of the sternum, the cardiac or the pre@eordial region 
(scrobieulus cordis, s. regio cardiaca). 

"he middle region is termed the mesogastric, or the umbilical (R. 
umbilicalis, s. mesogastrica). It surrounds the centre of the whole 
abdomen, like a girdle, and is divided by perpendicular lines into five 
other regions placed atthe side of each other. ; 

The u region (R. umbilicalis) forms the centre, and is so 
called because the umbilicus isinit. Those next to it, which comprise 
the external part of the anterior face and the anterior part of the la- 

 teral faces, are the iliac regions (R. iliac@). Finally, the posterior parts, 
which run into each other in the centre of the posterior wall, are called 
the Zumbar regions (R. lumbares). 
The inferior region is termed the Aypogastrie region (R. hypogas- 
trica). It comprises the upper but only the anterior part of the abdo- 
men, and is formed of three other regions, the central, the proper hypo- 
gastric region (R. hypogastrica stricte sie dieta), extending from the 
upper boundary of this region to the pubis, to the anterior edge ofthe, 
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pelvis; and the two lateral, the inguinal regions (R. inguinales,) which 

Er are situated between the preceding and the iliac bones. 5 
# At the lower part of the abdomen, or at the pelvis, we distinguish, 
u; forward, the pudie region (R. pubis), which includes the external or- 

F 7 gans of generation, and is continuous below with the mons veneris ; 
» 





backward and downward, below the pubes, between them, the anus 
and the thighs, the perineum (perineum s. interfemineum);, and 


ie finally, backward, the nates. 
| R; $464. The chest is divided forward, on the sides and upward, into 
u ns three mammary regions (R. mamillares,) backward, into the scapular 


regions (R. scapulares). In the neck also we distinguish forward and 
downward, the throat ( jugulum) ; backward, the nape (cervix s. nucha). 

8465. The Ahead, the bulging upper extremity of the trunk, is 
generally round. It cannot in most of its extent change its form, 
because its foundation is a bony case, all the parts of which, except 
the lower maxillary bone, are immoveably articulated. It is divided 
very naturally into two parts, the skull (cranium), and the face ( facies), 
the former composed of the brain, the walls of the cavity which contain 
it, and of the organ of hearing ; the latter, of the organ of sight, of 
smell, of taste, and of mastication. 

The skull occupies the upper and posterior part of the head and is 
round. The face is situated downward and forward, and is irregularly. 
quadrilateral. The skull is always much larger than the face. 

We distinguish in the skull, a lower part or base (basis), two lateral 
faces, an anterior or temporal region (R. temporalis, tempora), and a 
posterior or auricular region ( R. auricularis), an anterior face com- 

R prising, an anterior region, the forehead (R. frontalis), of which the 

- middle and lower part is termed the glabella, and the upper region is 
called the sincipital or sinciput (R. sincipitalis s. sinciput);, finally, an 
upper face, the fop of the head and of the whole body, called the veartex, 
and a posterior or oecipital region, called the occiput (R. occipitalis: 89 
occiput). 

The face comprises the region of the nose (R. nasalis), that of se 
mouth ( R. oralis), and the region of the chin (mentum), which ; 
placed above each other on the median line, and also two other lat 1 
regions, of which the upper, called the cheeks (gene, regio jugalis), 
comprises almost alltbe breadth of the face, and the projection caused 
by the malar bones, while the lower, placed at the two si of the 
mouth, and called the buccal region (R. buccalis), forms ih Di 
the buccal cavity (cavum oris). 

The three great cavities of the body, the cavity of the skull, of the 
chest, and of the abdomen, are also known by the common name of 

splanchnie cavities (cava, s. ventres). Im each is situated one or 

_ several of the organs necessary to the preservation of the individual or 

of tbe species. The abdomen contains the most essential parts of the 
 digestive apparatus; and the genitalorgans are situated within it, and 

_  inthe lower part of its circumference, the pelvis. The heart, and the 

| Organs of respiration, are place in the chest; the vocal apparatus in 
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Bee and the brain, and the most noble organs of. sense in tbe 
ead. 
$ 466. The members, limbs (membra) are distinguished into the 
upper and the lower, or the pectoral, the thoracic, the abdominal, and 
the pelvic. They are long, composed of several sections which move 
upon, and are placed after each other in the trunk, and are articulated 
so as to perform motions as a whole or as different parts. They are 
formed essentially of bones, which occupy their centre; of musclesand 
of tendons, which cover the different bones and direct their motions ; 
of fibrous and of synovial ligaments, which unite the bones together ; 
of nerves, of vessels;, of the skin, which covers all these pärts, and of 
cellular tissue which unites them as a whole, and at the same time 
separates them from each other. The parts composing the liimbs be- 
come smaller and more feeble, as the distance from the trunk increases 7 
but all the systems which compose them unite in the same proportion, 
so that their motions also are more extensive. Farther, the upperaud 
the lower limbs correspond perfectly, not only in the number and the 
volume of their dimensions, but in the general arrangement of their 
different systems. 
The parts of the upper limbs, after leaving the trunk, are— 
st. The shoulder, the under part of which is indented, and is 
termed the arm-pit ( fovea anillaris). 
2d. Ofthe arm (drachium). 
3d. Of the elbow (cubitus), the union of the arm with the next por- 
tion. 
4th. Of the fore-arm (anti-brachium). 
5th. Of the hand (manus). : x 
The hand is divided into three parts, the upper, the shortest, which 
is called the wrist (carpus), the middle, the metacarpus, and the ante- 
rior, which is the longest, and is composed of the finygers (digiti). 
Each finger comprises three divisions, termed phalanges; the thumb 
( pollex), however, has only two. ’ 
- We distinguish in the arm four faces, the external (regio s. ‚fasies 
externa, 8. exiensoria), the internal (regios. facies interna, s. flexeria), 
the anterior (regio s. facies anterior, S. abducetoria), and the posterior 
(regio s. facies posterior, s. abductoria); in the fore-arm, only two, the 
exiernal, and the internal; four in the hand, the anterior or the radial 
(margo anterior, s. radialis), the posterior or ulnar (margo posterior, 
Ks: Hi external or the upper, called also the back of the hand 
( facies externa, s. superior, s. dorsum), and the internal or inferior, 
called the palm of the hand ( facies interna, S. inferior, 8. vola). 
The following are the divisions of the lower limbs :— 
1st. The thigh ( femur) 
2d. The knee (genu), the articulation of the thigh with the leg, 
the under part being called the ham ( poples, s. Jossa genu). 
3d. The leg (erus), its upper and posterior fleshy part being called 
the calf (sura). 
4thb. The foot ( pes), which is sub-divided into the Zarsus, the me- 
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Zatarsus, and.the loes (digiti pedis) ; these last are composed of pha- 
langes arranged in the same manner as those of the fingers. 

The inferior limbs are characterized by firmness and strength, and 
the superior by suppleness and mobility ; the former serve to move 


_ and support the body, the latter to grasp external objects. The pelvic- 


are usually much larger than the pectoral limbs; some of their parts, 
however, as the toes, are less developed and smaller than the fingers. 

$467. The configuration of the body presents remarkable differ- 
ences at different periods of life, in respect to the forms and sizes of 
its component parts.* 

At first, the anterior and the posterior faces of the body are divided 
longitudinally on the median line. 

In a full grown man, the length of the head is one,seventh of that 
of the whole body, measured from the vertex to the toes, and the 
space between the extended arms almost equals this length. 

At first, the head cannot be Be . from the rest of the body; 
hence, it increases very much in size afterwards. The neck is not 
separate from the trunk. Wesee no trace of thelimbs. These do not 
appear till the sixteenth week, andthen as small stumps, the superior 
being larger than the inferior. In the adult, the pelvic members are 
some inches longer than the thoracie, butin the fetus the pectoral 
are longer until the eight month, so that the want of proportion gradu- 
ally diminishes. Until the age offive years, the four limbs have nearly 
the same length; but at this period, the inferior gradually lengthen, 


so that when fully developed, they are as long as the trunk and the 


head togetber. 

In the early periods of existence, allthe lower half of the body, 
in proportion to the upper, is generally much smaller than in the 
adult. %* 

The abdomen projects considerably, not only from the greater de- 
velopment of the liver, but also because the smallness of the cavity of 
the pelvis does not allow the bladder and the internal organs of ge- 
neration of the female to descend into the cavity of the pelvis. 

The lumbar portion however is then much longer in proportion than 
in the adult, owing, no doubt, to the great size of the liver, as also to 
the slight development of the respiratory organs, and of the cavity 
of the chest, which is not only lower, but flatter. 

The principal sexual differences are, + besides those already men- 
tioned, the considerable size of the skull in relation to the face, and of 
the head in proportion to the rest of the body, the smaller size of the 
thoracie cavity, the greater uniform breadth of every part ofthe abdo- 
minal cavity in the female, while it is narrower upward, and broader 


downward, in man ; the greater length, and finally, the capacity of 


the pelvis, which is much greater in every respect in the female. 
D 


P . 
* Sue, Sur les Proportions du squeletle de U’ homme, examine depuis P äge le 


‚plus lendrejusguWa celui de vingt-cing, soiwante, et au-delä, in the M& . Dre= 
sentes de Paris, vol. ii. p. 572 Btl-cing, B D em. pre 


t Ackermann, ‚De discrimine sexuum prater genitalla, Mayence, 1788, 
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From this it happens that when a man lies on his back, the ante- 
rior face of his chest projects above the symphisis pubis, which is not 
the case in the female, 

$468. Such is the normal form of the human body ; but it offers 
numerous anomalies, of which we shall briefly state those only which 
are primitive. j 

1st. Ofthe Anomalies in quantity. 

A Imperfect development. This anomaly is greatest when the 
upper part of the body is deficient to a greater or less extent consti- 
tuting acephalia.* 

This monstrosity can exist in an infinite number of degrees, from the 
existence of only one inferior limb to a slight defect in the formation 
of the bones of the skull, by which its cavity is imperfectly closed. It 
is divided into Zrue and false acephalia (A. vera et spuria) ; the latter, 
however, should be called simply acrania, anencephalia. Sometimes 
more than the head is deficient in true acephalia. The reverse of the 
imperfect development of the skull is that of the face, distinguished 
principally by the union of the two eyes or of the two cavities of the 
nose, the smallness or absence of the lower jaw. 

The reverse of the imperfect development of the upper part of the 
body is that of the lower part, consisting essentially in the union of 
the two legs into one, placed on the median line, at the same time 
being bent, so that its anterior face becomes posterior, and the poste- 
rior anterior. ' 

Here we may remark generally, that the imperfeet development of 
the lower portion of the body never exists to so greata degreeas th 
of the upper part, which is probably owing to the laws of formation ; 


for in birds, at least, the trunk seems to be formed from below, 


upward. ® 

The imperfect development of the anterior and posterior faces of the 
body is shown by the want of union between the two lateral halves, and 
by the imperfect formation of the cavities by fissures; in the head, by 
the fissure of the skull in false acephalia, and by the different degrees 
of the want of union between the two portions of the palate; in the 
trunk, by the spina bifida posteriorly and anteriorly by fissures of the 
chest and abdomen, through which the different viscera protrude. These 
fissures arise by the part remaining stationary at some of.the degrees 
through h it passes. We are not however authorized by any 
phenomenon to admit with Tiedemann,f that they are caused by a 
want of development in those vessels, which in the normal state'unite 
on the median line. It is much more correct to consider the deviations 


* Mappus, De. acephalis—Meckel, Beyträge zur vergleichenden Analomie, 1805, 
ver Betr Id, -Pathologische Anatomie, 1812, vol. i. ch. iii. and iv.—Tiede- 
mann, Anatomie der kopflosen Missgeburten, Landshut, 1814.—P. Hostecks, Diss. 
de monstrositatum origine, Berlin, 1819.—F. Feiler, Ueber angeborne menschliche 
Missbildungen, Leipsic, 1820.—Geoffroy St. Hilaire, Philosophie anatomique ; 
monstruosites humaines, Paris, 1823.—Serres, Essai d’une thoerie anatomique des 
monstruosites animales ; in the Bulletin de la soe. med. d’ Em., September, 1821, 
—Duges, chis chez le feetus ; in the Revue medicale, vol. x. p. 353. 


+ Anatomie der kopflosed Misgeburten, p. 105. 
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of formation of all the parts situated near the fissure as the common 
effects of one and the same cause. We pass over the fissures in some 
particular organs which coineide with these monstrosities. 

The imperfect development of the limbs, which presents so many 
degrees, expresses that of the two sides of the body. Sometimes all 
the limbs are totally wanting ; and again, one only is deficient, either 
‚in whole or in part: they often present only some defect in their 
development. 

$ 469. B. The abnormal redundance in the number of the organs is 
the reverse of their imperfect development. This deviation of forma- 
tion presents numerous varieties. They relate principally to the man- 
ner in which the supernumerary parts unite with the others; this per- 
mits the abnormal redundance to be divided into common and generic. 
In the former, the redundant organs are united to the others in the 
same männer as the latter are joined together. In thelatter, they are 
united the same.as the foetus is with the organism of the mother. 

The principal circumstances of the common redundance are :— 

1st. The degree varies both in the number and development of 
the parts. 

@. The redundant parts rarely, perhaps never, are more than 
double, so that it may also be called doubling. “ 

P. This doubling extends to some small part of the body more fre- 
Quently than to a greater extent; for the smaller organs are double 
more frequently than those which are larger. The fingers are redun- 
dant more frequently than an entire limb, a trunk, or a head. 

Y. The supernumerary part is often below the standard, in regard to 
the size and number of the parts which compose it. The supernume- 
rary fingers are often only fleshy appendages; their bones, simply the 
excrescences of a normal bone, &c, The redundancey, however, extends 
to an entire region more frequently than to a single system. If the 


_ aumber of vertebre be increased by one, we find the same increase in 


the nerves, the vessels, and the muscular slips of the same region. 

2nd. The external parts alone are double much more frequently 
than the internal, orthe central parts present this anomaly, no similar 
one being presented externally. Hence, we find supernumerary fin- 
gers (digiti) more frequently than abnormal vertebr&; the former 
exist often, even without any increase in the number of the corre- 
sponding parts ofthe metatarsus, the metacarpus, the tarsus, and the 
carpus, while the contrary never occur, So likewise we not unfre- 
quently find more than two mamımz, while a redundancy of the vis- 
cera is very extraordinary. 

3d. Tliose parts, which in the normal state are numerous, are ab- 


_ normal much more frequently than those which are single, or at most 


double, Hence we find supernumerary fingers, toes, or teeth, much 


_ more frequently than other parts. 


th. The most complex parts are doubled less frequently tan 


those of simpler structure, 
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ötli. A multiplieation in one part is usually attended with a dimi- 
nution in number, or in developmeut in another part. 

6th. The multiplication of the whole body takes place, 1st, in the 
dimension of thickness, forward or backward ; 2d, in the dimension 
of length, upward or downward; 3d, in the dimension of breadth, on 
the right or left side 

$ 470. a. Alterations in regard to quality. This seetioneomprises 
two classes of anomalies, those in regard to the form, or to the situa- 
tion, or to both at the same time. 

a. Anomalies in form are seen in the division of parts naturally 
simple, or in the union of parts generally separated. The vascular 
system, the osseous system, and the spleen, furnish us with examples 
of the first; the same two systems, and the kidneys, present instances 
of the second. 

ß. Anomalies in situation alone are rarely primitive, in the strietest 
sense, although often met with as resulting from retarded development. 
We however find sometimesa greater or less portion of the intestinal 
canal in the chest, the kidneys situated lower than usual, the heart too 
low, and sometimes, though very rarely, even in the abdomen. 

%- The inversion of parts ought to be considered as the union 
of anomalies in situation and form, since we not only find in the left 
side parts which should be in the right, and vice versa, but they are 
also formed of a directly opposite type. This lateral inversion also 
presents very different degrees. The inversion from before backward 
resembles that from one side to the other; it takes place in the great- 
est degree, when the upper half of the body is turned forward and the 
lower backward. Inversion from before back ward is also seen in the 
surface of the body; the other is not apparent externally, as it effeets 
only the asymmetrical organs. 

b. The second species of anomaly relative to the quality or kerma- 
phrodism, is seen in the general form, independently of the genital 
organs, either when the body externally is of a character contrary to 
that of the sex (viragines et mares effeminati), or when a part of the 
body is formed in the type ofthe male, and the other in that of the 
female, 





m 





DESCRIPTIVE ANATOMY. 
PARTI. 


OF THE TOFOGRArHY OF THE ORGANIC SYSTEMS. 
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& 471. The topography of the osseous system* should precede that 
of all the other organic systems, since the situation, the direction, and 


* Besides the books already mentioned, those mostin repute upon osteology are, 
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Hippocrates, De articulis liber, in Opp. omn., Venice, 1526.—A. C. Celsus, De 
re medieca liber octavus, editio nova curante Fougwier et Ratier, Paris, 1823, Svo. 
— Galen, De ossihus, Lyons, 1535.—J. Sylvius, In Galenum de ossibus commentarü, 
Paris, 1561.—Fallopius, Eapositio in librum Galeni de Ossibus, Venice, 1571.— 
Eustachius, Ossium ewamen, in Opuscul. anat., 1726.—P Paaw, Primitie anato- 
mie de humani corporis ossibus, Leyden, 1615.—Riolan, Osteologia ex velerum et 
recentiorum pre@ceptis descripta, Paris, 1614, in 8vo.—Leclerc, Osleologie ewacte 
et complete, Paris, 1706, in $vo.—B. $. Albinus, De ossibus corporis humant, 
Leyden, 1716.—Boehmer, Institittiones osteologic@, Halle, 1751.—Tarin, Osleo- 
 gräphie or Description des os de Vadulte, du fetus,&c., Paris, 1753. —B. S. Albi- 
nns, De sceleto humano, Leyden 1762,.—J. T. Walter, Abhandlung von trocknen 
Knochen des menschlichen Körpes, Berlin, 1763.—Lecat, Cours abrege d’ ost&olo- 
gie, Rouen 1763.—Knackstedt, Osteologie oder Beschreibung der Knochen des 
menschlichen Körpers, Brunswick, 1781.—C. T. Hoffmann, Suceineta deseriptio 
—  gssium et musculorum, Nuremberg, 1783.—Sandifort, Deseriptio ossium hominis, 
Leyden, 1785. Berholdi, Initia doctrin« de ossibus et ligamentis corporis humani, 
>  Nüremberg, 1794.—Sonnenburg, Compendium syndesmo_ osteologicum, Berlin, 

1797, one of the most remarkable productions of medical literature. 


v Bis PLATES, 

B. 8. Albinus, Tabule sceleti et musculorum, Leyden, 1747; Tabul® ossium 
humanorum, Leyden, 1753.—G. G. Muller, XXIV. Kupfertafeln, welche die 
 Knohen das ganzen menschlichen Körpers vorstellen, Francfort, 1749.—Trew, 
 Tabule osteo hr Nuremberg, 1767. —Innes, Eight anatomical tables of the 
human body, Edinburgh, 1776.—Loschge, Die Knochen des menschlichen Kör- 

she und ihrevorzugl. Bander, Erlangen, 1789.—E. Mitchell, A series of engrav- 
ngs respecling Ihe bones of the human skeleton, Edinburgh, 1820. 


n C. DIFFERENCES IN REGARD TO SEX, 

Ackermann, De diserimine seauum prter genitalia, Wurzbourg, 1788.—Soem- 
- merring, Tabulae sceleti feminini, Francfort, 1797. 

> D. DIFFERENCES IN REGARD TO RACES, 


5 Semmering Ueber die hörperlichen Verschiedenheit des Europaers vom 
_ Neger, Francfort, 1785. Other descriptions and plates refer solely to the cranium, 
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the forms of the latter, are for the most part determined by those of 
this system. 

$ 472. The number of the bones in the normal state amounts to 
two hundred and fifty-two ; fifty-six of which belong to tbe trunk, 
sixty-two to the head, sixty-eight to the upper, and sixty-six to the 
lower extremities, 

The bones of the trunk are, — 

lst. The twenty-four vertebre. 

2d. The sacrum. 

3d. The four bones of the cuceyw. 

4th. The twenty-four ribs. 

5th. The three bones of the szernum. 

The bones of the head are, — 

1st. The seven bones of the skull, viz. the spheno-oceipital bone, 
the two Zemporal bones, the two parietal bones, the frontal bone, and 
the ethmoid bone. 

2d. The four bones of the ear; the malleus, the incus, the stapes, 
and the os orbicu/are. 

3d. The fourteen bones of the faee; the two upper mazillary 
bones, the two malar bones, the two palate bones, the two nasal bones, 
the two lower turbinated bones, the two lachrymal bones, the vomer, 
and the lower mawillary bone. 

4th. The thirty-two teeth. 5 

5th. The five pieces of the hyoid bone, a central and four lateral 
pieces. ' i 

The bones of the upper extremities are, — 

1st. The two bones of the shoulder, the elavicle and the scapula. 

2d. One to the arm, the humerus. ; x 

3d. Two to the fore-arm, the radius and the cubitus or ulna. 

4th. Eight to the carpus, the scaphoid bone, the semi-lunar bone, 
the pyramidal bone, and the pisiform bone, the Zrapezium, the trape- 
zoides, the os magnym, and the unciform bone. 

5th. Five to the metacarpus. 

6th. To the fingers, fourteen phalanges, two of which are for the 
thumb, and three for each of the üngers. Finally,— : 

7th. Two sesamoid bones. 

Tbe bones of the lower extremities are, — 

ıst One tothe baunch, the cozal or iliac bone (os innominatum). 

2d. One to the thigh, the femur, 

3d. Three to the leg, the zibia, the fibula, and the rotula or patella. 

4th. Seven to the tarsus, the asiragalus, the calcaneum, the sca- 
phoides, the cuboides, and the three cuneiform bones. 

öth. Five to the metatarsus. 


„and will be pointed out hereafter. Some also treat of the differences inthebones 
during their development, and also of their diseases. R 


£. We have already mentioned the general works on the diseases of the bones. 
In describing each bone we shall mention those in which details of their anoma- 
lies may be found, i 


of some one of thesee 
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6th, To the toes, the fourteen phalanges, arranged as in the hand 
Finally— 

7th. Two sesamoid bones, 

Most of these bones exist in pairs, thatis, one on each side. Thirty- 
eight are single, and situated on the median line, but are, however, 
formed of a right and a left similar half ; we have, as examples, all the 
bones of the vertebral column, the pieces of the sternum, the middle 
pieces of the hyoid bone, the vomer, the spheno-oceipital bone, the 
frontal bone, the ethmoid bone, and the lower maxillary bone. We 
shall leave the teeth, until we treat of the alimentary canal. 

The order in which the bones are formed calls our attention, first, 
to the bones of the trunk, not only because this region is first de- 
veloped, but because many of the other bones of the body, particu- 
larly those of the head, are formed in their type. 


SECTION 1. 
OF THE BONES OF THE TRUNK. 


$ 473. The bones of the trunk may be divided into two classes ; 
the essential or the primilive bones, and the accessory or the secondary 
bones. The first comprise those forming the vertebral column (co- 
lumna vertebralis) ; the second, those situated opposite this column, 
and those which unite these to the spine. The first comprehends the 
vertebr@, the os sacrum, the 0ss@a coccygis; the second, the siernum, 
and the ribs. 


CHAPTER I. 


OF THE PRIMITIVE BONES OF THE TRUNK, OR OF THE 
VERTEBRAL COLUMN. 


ARTICLE FIRST. 


GENERAL REMARKS ON THE PRIMITIVE BONES. 


$ 474. The vertebral column * oceupies the centre of the posterior 
face ofthe trunk, and determines its length. When perfectly developed, 
it is composed of twenty-nine, rarely of thirty bones. The upper 
twenty-four bones are called the true vertebr@ (vertebre ver@), tbe 
twenty-fifth is the sacrum, and the four lower bones belong to the 


* For some remarks on the vertebrie considered in the whole animal series, 
and for the different osseous parts or organic elements which form them in their 
state of perfect teienmeng, and before all fusion caused by the rudimentary state 

ements, see the Considerations gendrales sur la vertebre, by 
Geoffroy St. Hilaire, inthe Memories du Museum, vol. ix. p: 89. 
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coccy®, The first twenty-four vertebr& are called irue vertebr, to dis- 
tinguish them from those pieces of bone composing the sacrum, which 
are, at first, so many vertebr&, but become fused into a single bone 
when the body is entirely developed, and hence are called false verte- 
br&, Allthe bones which form the vertebral column are arranged 
one upon another, covering each other reciprocally, and intimately 
united, so that the dimension in length is much greater than any 
otber in the column they form ; each piece possesses but a slight de- 
gree of mobility, and this degree varies in the different regions. T’he 
vertebral column does not describe a perfectly straight line but a 
eurve, for its superior or cervical portion (pars cervicalis) is convex 
forward, and concave backward, the dorsal, thoraeic, or pectoral por- 
tion (pars dorsalis, s. thoracica s. pectoralis) is concave forward, the 
lumbar or the abdominal portion (pars lumbaris, s. abdominalis) is con- 
vex forward, and concave backward and, finally, the sacral part (pars 
sacralis) is very concave forward, and convex backward. This curve 
is most marked in the sacral and in the lumbar regions. 


4 


I. GENERAL CHARACTER OF THE BONES OF THE VERTEBRATL COLUMN,. 


$ 475. All bones of the vertebral column present certain general 
characters. If we include the pieces of the coceyx among them, we 
‚can make no general remark, except that they have a rounded form; 
but when the coccyx is not included, we can assignto them characters 
much more precise. The most general condition of all the vertebr& is 
R their annular form. This ring, the opening of which is always very 
j eonsiderable in proportion to the mass which forms it, gives supportto 
= several processes. The annular form is connected with one oftheuses 
RE’ of the vertebral column, which is to lodge the spinal marrow. The name 
of medullary foramen (foramen pro medulla spinali, foramen medullare) 
is applied to the hole in each of the vertebr&, and that of medullary 
canal (canalis pro medulla spinali) to the channel resulting from the 
union of all the foramina of the vertebr& placed one upon the other. 
The part of tbe vertebral columnsituated before the spinal marrow, 
is, exceptin one place, the strongest and thickest ; hence it is called 
| the body of the vertebra (corpus vertebr@). It is always a little 
2 narrower on its exterior face and its two sides, so that its superior and 
R: its inferior faces project slightly beyond the lateral faces. The re- 
B-- -mainder of the lateral portion and all the posterior part of the verte- 
ri bra is calledtbe arch (arcus). The body is always straight and trans- 
BB: verse, and the arch very convex. The processes on one hand contri- 
“ bute to a second use of the vertebral column, that of giving attach- 
B ments to the muscles, which move it, the ribsand the skull, and also 
to strengthen the union of the vertebre. They may then be divided 
. into articular and muscular processes (processus articulares et muscu- 


= lares), according to their principal uses, though all seem to fulfil ö 
4 these two functions at the same time. The processes originate only ; 
Br. - from the arches of the vertebr, " 
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There are always seven processes. Four are articular, (processus 
articulares, condyloidei), these are also called the oblique processes 
(P. obligui), and derive their name from the direction of their cartila- 
ginous articular surfaces; we find on each side a superior and an in- 
ferior, which arise from the lateral part of the arch. Of the other 
three, which are muscular, two, one on the right, the other on the 
left, arise transversely from the arch, between the superior and the in« 
ferior articular processes ; these are called the Zransverse processes | 
(P. transversi) from their direction. 

The third is situated on the median line; it arises from the middle 
of the posterior portion of the arch and proceeds backward. It has 
been called the spinous process (P. spinosus), as it is very long and $ 
pointed in many of the vertebr®. 

In all the muscular processes we distinguish a base (basis), and a 
summit (apex). 

Between the base or the anterior extremity of the arch of the ver- 
tebr and the two articular processes of each side, the upper and the j 
lower edge of thearch present grooves (incisura vertebralis) ; when the Br 
vertebrz are fitted to each other, these grooves form the holes of con- 
Junction, or the intervertebral foramina (foramina intervertebralia), 
which communicate with the interior of the spinal canal, and through 
which the spinal nerves emerge. 

$ 476. All the vertebr& are united, in the main, in the same man- $ 
ner and at the same points. The upper and the lower faces of the : 

-  bodies are firmly attached to each other in their whole extent, by the 
-  fibro cartilages which admit of butslight motion. The arches and 
spinous processes are united by fibrous ligaments, and the articular 
or oblique processes are connected together by capsules. 





































. ; II. OF THEIR DEVELOPMENT. 


8 477. Besides these general characters presented by the vertebr& 
when perfectly formed, they resemble each other in the essential cha- 
racters in their mode of development. In fact, they are always 
formed of at least three pieces ; a middle piece corresponding to the 
d £ body, and two posterior and lateral pieces representing the two. halves 
Bi ofthe arch. Each probably arises by six or eight pieces, since we 
find a small nucleus of bone at the extremities of the spinous and of 
54 the transverse processes, and also on the upper and onthe lower face of 
the body. We have observed this in the bodies of several individuals 
a eighteen years oid; and the facts mentioned by Ungebauer * accord 
with our own experience. Perhaps by examining the vertebr® in 
‚young subjeets, we shall ascertain that the body is formed by the 
union of the two lateral portions,} at leas twe have found this to 


* Epistola eg her de ossium trunci corporis humani sero osseis visis earum- 
demque genesi, Leipsie, 1739, 

+ Becläard thinks ifferently ; he adduces an argument drawn from the anterior 
ina bifida, which very rarely, althousch sometimes, oceurs, and in the neck only, 

use the fore part of the vertebral column developing itself from the centie 
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be the case in the upper pieces of the coceyx, and several times even 
in the body of the first cervical vertebra, and also in the odontoid pro- 
cess of the second. ’I’'he analogy of the sternum and of the spheno- 
occipital bone also leads us to believe that this is the case in all. 
Then the number of points of ossification is not three, as is generally 
asserted, but nine, or more properly speaking, eight. The lateral 
portions begin to appear at the third month; the body shows itself 
later. The terminal points of ossification of which we spoke are not 
visible till long after birth ; for in the full-grown feetus the processes 
ofthe vertebr& are not ossified. When the child is born, the different _ 
osseous points are still perfectly distinct. 


III OF THE SEXUAL DIFFERENCES, 


$ 478. The bodies of the vertebr& are flatter, the transverse pro- 
cesses stronger and straighter in the male. In the female, these last 
are inclined a little backward so that the groove between them and 
the arch is deeper; the spinal canal and the inter-vertebral foramen 
are also broader. 


ARTICLE SECOND. 


OF THE DIFFERENCE BETWEEN THE TRUE AND THE FALSE 
VERTEBRE. 


$ 479. The characters hitherto mentioned apply both to the true 
and to the false vertebr&. i t 

The true vertebr& differ from the false vertebr& of the sacrum, as 
they are not fused together when fully developed. We must however 
remark, that, after the age of fifty, we often find the true vertebrae 
united in one or many parts of the vertebral column. 

The true are also distinguished from the false vertebr&, in their 
mode of ossification. In the normal state, the lateral portions unite 
on the median line, to form one piece before blending with the body; 
in the sacrum, however, they are separated from one another long 
after they are united-to the body. 


towards the twoextremities, while the posterior lateral parts are developed succes- 
sively from above downward, this separation ought to occur backward and down- 
ward, which is most common, or forward and upward. He rejects also analogous 
proofs drawn from the anatomy of tetards, of birds, and of rabbits, as resting on 
erroneons observations. Having studied the commencement of ossification in the 
'bodies of the vertebr® of the tetard and frog, he observed that it was a sin le 
point; the same occurs also in the other batracia, in the mammalia, and in birds. 
As to the cause of error, he thinks it arises from making observations upon sub- 
jeets too young, and from considering the peduncle of each Rn as the com- 
mencement ofthe body. On this subject we must remark, that in those animals Ba 
which have a horizontal position, the body of the vertebra being the least impor- 
tant part, is developed the last, by a relatively smaller point, while in man there- 
verse istrue, especially in regard to the lumbar, the sacral, and the inferior dorsal 
vertebr&. See Nowveau Journal de medecine, vol. viii. 1820, p. 82. Fa h 
» 
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ARTICLE THIRD. 
PARTICULARS OF THE TRUE VERTEBRE. 


$ 480. Tbe true vertebr& are divided into the cervical (vertebre 
cervicales), the thoracic, or the dorsal (V. thoracic® dorsales), and the 
lumbar (V. lumbares) vertebr&, according te the region of the trunk 
which they occupy. We number seven cervical, twelye dorsal, and 
five lumbar vertebre. They differ very much in their size and thick- 
ness, in their form, and the size of the spinal canal, and finally in the 
form and proportion of their parts. 

$ 481. 1st. The vertebr& gradually increase very much in size, 
from above downward, so that the cervical are the smallest, and the 
lumbar vertebrthe largest. The bodies particularly become broader, 
higher, and thicker. A lumbar vertebr& is four times as massive as 
a cervical vertebr. 

$ 482. 2nd. The spinal canal is smaller and rounder in the dorsal 
vertebrz, particularly in the central; it is largest in the upper lumbar 
vertebr&e. In fact, that of the first cervical vertebra& is much larger 
than any of the others, but this canal is not entirely filled with the 
spinal marrow. This opening is more oblique in the upper lumbar 
vertebrie ; in the lower lumbar, and in the cervical vertebr«, it has a 
triangular form, the summit of which is directed backward. 

$ 483. 3d. a. The bodies of the different vertebrx differ from each 
other in several respects. In the cervical vertebr&, this part is not 
only smallest but it is very low in proportion to their depth and 
breadth. The upper face is a little concave from before backward, 
and especially from right to left, for the two lateral edges are very 
ınuch raised above its level; it also inclines forward. The lower face 
is equally and even still more inclined in the same direction, but a 
little flattened towards its lateral edges. 

The upper face of the upper dorsal vertebr offers but slight traces 
of this arrangement of the body. In them, the upper and lower 
faces are perfectly straight, except in the centre, where they are a 
little depressed. 

The bodies of the dorsal vertebr& become much thicker from before 


-  backward, and from above downward, less from one side to the other, 


so that the body of the middle is narrower than that of the upper dor- 
sal vertebr&, and of the lower cervical vertebr, but the inferior are 
the largest in every sense, - 

The contraction of the body mentioned before is marked most 
strongly in the dorsal, and least in the cervical vertebr«. 

The bodies of {he dorsal vertebr& are particularly distinguished 
from those of all others by having small articular surfaces situated on 
the sides, immediately before the union of these same bodies with the 
two portions of the posterior arches. We generally find an upper and a 
lower on each side of the body, the former being continuous with the 
* 4 * c2 
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upper edge, and the latter with the lower edge of the lateral face. 
Each of these facets is imperfect , they do not become complete until 
they unite to the corresponding facet of the vertebra below, so as to 
form with it only one cavity, composed of the two portions joined to= 
gether at an obtuse angle, the upper being the smaller and the inferior 
the larger. In the last three vertebr&, we find on each side only one 
of these articulating surfaces, The tenth bas only the usual upper 
semi-facet which unites with the inferior facet of the ninth. On the 
eleventh,and twelfth, we see one only, which is straight and separated 
from the upper edge. Hence why those of the superior ten dorsal 
vertebr& are called common lateral artieular facets, aud those of the 
last two, the proper lateral articular fucets (fucies articulares laterales 
communes et proprie). They receive the heads of the ribs. 

$ 484 Db. The processes of the vertebr& differ considerably. 

First, of the articular processes. The articular processes are less 
oblique in the cervical vertebr& ; their direction in the first two is 
almost horizontal. Inthe dorsal vertebr&, especially the lower, they 
are almost perpendicular; the same is true also ofthelumbar vertebr&. 
Their articular surfaces are arranged in the cervical vertebr&, so that 
the superior look upward and backward, the inferior downward and 
forward. In the dorsal vertebr& the superior are turned directly back- 
ward, the inferior directly forward. Inthelumbar vertebr& the supe-- 
rior are directed inward, and the inferior outward. The last vertebra 
in this region is the only one which in some measure resembles the 
formation of the dorsal vertebr& in this respect. 

The articular facets of the lumbar vertebr& are the strongest and 
highest, and those of the cervical vertebr& are the mostfeeble. The 
broadest are found in the first vertebra of the neck. A 

These surfaces also vary in form. They are straight in all the cer- 
vical and dorsal vertebr&, while in the lumbar vertebr& the superior 
are concave and the inferior convex. Those of the first cervical ver- 
tebr& are very deep. 

In the cervical vertebr, excepting the first, andin the upper dorsal 
vertebr&, their greatest breadth is from one side to the other, and in 
the inferior dorsal and in the lumbar vertebra it is greatest from above 
downward. In the first cervical vertebra, the superior are broader 
from before backward than from one side to the other, while the infe- 
rior are round, as are also the superior of the second cervical ee 
which correspond to them. 

The form änd proportions of the artieular processes and of their sur- 
faces admit then‘of only one movementin thelumbar region, viz. from 
above, downward; while they have also a lateral motion in the regions 
of the back and the neck. At the lower part of the dorsal region, the 
motion from above downward is very limited by the height of the pro- 
cesses and by their greater perpendicular direction, and the lateral mo- 
tion by the back ward direction of the transverse processes which closely 
connect the joint. The vertebr& of the neck have the most motion, 
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because, their surfaces being more horizontal, their articular processes 
are shorter. 

$ 455. The transverse processes present no less remarkable differ- 
ences. 

The longest and strongest are those of the upper and middle dorsal 
‚and the superior lumbar vertebre. Those of the cervical vertebr& 
are shorter, except those of the first, which are long. The smallest 
are those of the last two dorsal vertebr&. 

Their direction varies. In the cervical vertebre they are directed 
forward; in the dorsal vertebr&, especially the inferior, backward ; 
and in the lumbar vertebr® they are more transverse, and incline also 
a little backward. 

They differ still more in their form. In this respect the cervical 
vertebr& are distinguished from the others, as their transverse pro- 
cesses are perforated from above downward, and a round caual is 
formed, which is sometimes divided by a transverse ridge of bone into 
an anterioranda posterior part, the latter being generally the smaller. 
This canal gives passage to the vertebral artery, and hence has been 
called the vertebral canal (foramen vertebrale). Hence why the trans- 
verse processes are considerably broader from before backward, and 
why their anterior and posterior edges, especially in the lower five cer- 
vical vertebr&, are more or less curved upward; they form a groove, 
in which the nerve from the spinal canal crosses the direction of the 
vertebral artery which passes before it. 

This groove is strongly marked in the sixth cervical vertebra. That 
part only of the transverse process which is situated behind tke ver- 
tebral canal corresponds to the transverse processes of the other ver- 
tebre. The anterior corresponds to the ribs; however, the former is 
usually called the posZerior root, and the latter the anterior root, of the 
transverse process. 

The outer part of the vertebral foramen is sometimes imperfect. 
The first cervical vertebra is the only one in which the portion of the 
transverse process situated outside of this opening, and which is con- 
siderably broad from before backward, is at the same time very 
broad from without inward. 

The transverse processes of the dorsal vertebr& are the most massive, 
They are notterminated externally by a point, as are those of tbe other 
vertebr&, but gradually swell out, and their thickness equals, or nearly 
equals, their breadtli. T'he upper ten are distinguished from the others, 
as we perceive on the anterior face of their summits an articular sur- 
face (facies articularis transversalis) covered with cartilage, which 
unites to the tubercles of the ribs. This surface is concave in the up- 
per vertebr&, but plain and often convex in the lower ; in the upper 
it is turned forward and upward;; in the others its direction becomes 
more and more oblique outward and downward. Its extent also 
diminishes as it approaches the loins. 

The transverse processes of the lumbar vertebrw increase in length 


from the first to the third, and afterwards shorten from the latter to 
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the fifth, so that in this last they form only small thin points, They 
are very much compressed from before backward, and consequently 
are much weaker than those of the dorsal vertebr&e. Their base 
usually projects at its posterior part into a small tubercle called the 
accessory process (processus accessorius), which is found in these verte- 
br only. j 

& 486. The spinous processes of the cervical vertebr& are thinner 
upward and downward, and broader across than those of all the other 
vertebr& ; their superior face is convex, and the inferior concaye; their 
posterior extremity terminates in two teeth, one on the right, the 
other on the left, which diverge, and are often bifurcated. They in- 
crease much in length from the first cervicalvertebra, and are almost 
horizontal, although a little inclired downward. We shall mention 
their differences in the first, second, and seventh cervical vertebre 
when describing these vertebr&. 

The spinous processes of the dorsal vertebr& are the longest ofall: 
they lengthen especially from the first vertebra to the seventh; at the 
same time they are thicker and triangular. The upper ones are the 
broadest in proportion to their height; but they gradually become 
thinner, so that at lasttheir upper edge is sharp. Slightly contracted 
in the middle, they always swell out at their point, and terminate in 
a single small tubercle. - , 

The spinous processes of the lumbar vertebr& are a little longer than 
those of the last three dorsal, and longer also than those of the cervical 
vertebr@. They are the highest and most compressed of all, so that 
in tbis respect they offer an arrangement contrary to that seen in the 
spinous processes of those of the neck. Their direction differs from 
that of the others: it is not directly backward, or backward an 
downward, but is from behind forward, and from below upward. 


ARTICLE FOURTH. 


OF THE SPECIAL CHARACTERS OF SOME OF THE TRUE 
VERTEBRE, VIZ. OF THE FIRST, THE SECOND, AND 
THE SEVENTH CERVICAL VERTEBRE. 


$ 487. The first, second, and seventh cervical vertebr& present 
some peculiarities in their forms, and deserve a separate description. 


A. NORMAL STATE, 
I, Of the first cervical vertebra. 


Although all the cervical vertebr® are characterized by a less differ- 
ence between the body and the arch, this is much more marked in the 
first cervical vertebra than in the others. This vertebra is called the 
atlas, Its middle and anterior portion is broader across than in any 
other direction, as in all vertebra, but it is thinner from before back - 
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ward than the arch itself, which almost equals itin height also. Hence 
this part is not called the body, but the anterior arch (arcus anterior). 
This vertebra is distinguished from all others by the thinness of the 
superior and inferior edges of its anterior arch, while in the other ver- 
tebrze, except the second, the thickness from before backward exceeds 
the height. These two edges are destitute of cartilage, Onthe mid- 
‘dle of the anterior face is a small tuberele (tuberculum anterius), to 
which a slightly concave and cartilaginous arficular facet (sinus at- 
lantis, s. medius) on the posterior face corresponds. 

The posterior arch is more oblique than in all the otber vertebre. 
From its centre arises a Zuberele (tuberculum posterius) which frequently 
is almost imperceptible, but sometimes is also bifurcated, and goes 
horizontally backward. 

The anterior parts of the posterior arch, which support the transverse 
and articular processes, are much stronger in proportion to the other 
parts of the atlas than in the other vertebr&; hence they are termed 
the lateral masses (mass® laterales). We have already mentioned the 
form and arrangement of the articular processes. Behind each pro- 
cess, and not, as in the other vertebr&, before each one or between it 
and the body, is a slight depression, forming the upper intervertebral 
groove (incisura intervertebralis superior, s. sinus lateralis, s. posterior), 
which gives passage not only to the first spinal nerve, but also to the 
vertebral artery and vein. This groove is sometimes changed into a 
canal byaridge of bone, which extends from the posterior extremity of 
the upper articular process to its posterior edge. Sometimes also 
another ridge of bone detaches itself from the posterior root of the 
transverse process, and extends to the posterior edge of the posterior 
arch, also forming a small canal. The upper articular surface is here 
directly continuous with the body, while in the other vertebr it is se- 
parated from it bya groove. In the centre of the internal face of the 
lateral masses, we observe a considerable depression and asperities 
which are seen only in the atlas, 

The first cervical vertebra is the broadest of all, if we except the 
third lumbar vertebra. This circumstance is not to be ascribed, as in 
the other vertebr&, to the breadth of its body or to the length of its 
transverse processes, but to the great development of its articular sur- 
faces, which depends upon its articulation with the occipital bone. 

The first cervical vertebra differs from the others in its mode of ar- 
ticulation by the greater loosenessin the parts which hold it. In fact, 
the upper and lower edges of the posterior arch are not connected with 
the occipital foramen and with the body of the second vertebra by a 
fibro cartilage, but by much weaker fibres. 


II. Of the second cervical vertebra. 
$ 488, The second cervical vertebra is distinguished from tbe others 


particularly by the height of its body, which is elevated considerably 
above its articular parts. This projection is called the odontoid process 
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(processus odontoides, s. dens). It is narrower than the body, and 
rounded. Above the base (basis) it becomes narrow; this part is 
called the neck (collum). Towards its extremity it bulges again into 
a small head (capitulum), and finally terminates in a blunt summit 
(apex). 

The anterior face of the head presents a slightly convex, smooth, 

eartilaginous surface, which corresponds to the excavation on the an- 
“terior arch of the atlas. A similar one is seen on the posterior face. 
"The odontoid process of the second cervical vertebra seems to divide 
the body of the first cervical vertebra, to a certain extent, into an 
anterior and a posterior part, of which the former alone is ossified, 
while the other is the transverse ligament of the first cervical vertebra. 
In this vertebra also the upper articular surfaces is uninterruptedly con- 
tinuous with the body, and sometimes even there is no superior groove 
behind it, while the inferior groove is found as usual. The upper ar- 
ticular process is not situated above, but directly before the lower ; so 
that it is supported on the body which is enlarged laterally, and its 
weight, consequently that also of the atlas and the cranium, bears 
uponthe body, and not on thefeebleand more moveablelateral portions. 

The anterior face of the body presents two lateral depressions, and 
above, a longitudinal ridge, which corresponds to the anterior tubercle 
of the atlas. 

The second cervical vertebra is stronger, and its spinous process is- 
longer than those of the other cervical vertebr, except the last. 

The atlas, which articulates with it by means of tbe odontoid pro- 
cess and the upper articular processes, and the head, which in fact is 
one with the atlas, rotate upon this vertebra, and turn round its odon- 
toid process as around an axis. Hence it has been called the azis 
(epistropheus, awis). = 

The second cervical vertebra differs from all the others in regard to 
its connections, articulating not only with that which precedes and 
follows it, but also with the occipital bone, by its upper part ; and far- 
ther, the upper part of its odontoid process is not connected with the 
lower edge of the vertebra situated above it. 


Ill. Of the seventh cervical vertebra. 


$ 489. The seventh cervical vertebra presents fewer peculiarities 
“ than the first two, and is particularly remarkable as uniting the charac- 
ters ofthecervical and thoracie vertebra ; so that it would be more cor- 
rect to call it one of the latter ; we should then have thirteen dorsal 
and six cervical vertebr&. * It resembles the cervical vertebr& only 
in the breadth and lowness of its body, and in the existence of the ver- 
tebral foramen. But the body of the first dorsal vertebra presents the 
same form, and the vertebral foramen here loses all its importance, 


* This remark is so just, that were it not in obedience to long usage, we should 
not adınit seven cervical and twelve dorsal vertebre. 
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since the vertebral artery never passes through it ;* it is frequently 
deficient, and it sometimes exists in the dorsal vertebr&. 

This vertebra resembles the dorsal in the great length of its trans- 
verse processes, which on each side suddenly increase at least four 
lines, while from the second to the sixth cervical vertebra they are of 
the same or of nearly the same length. It also resembles them in be- 
ing thrown back, so that the medullary canal is farther backward than 
in the other vertebr;; because it has on the lower part of the side of its 
body a small, lateral, articular semi-facet (acies articularis lateralis), 
which forms a complete surface by uniting to the upper semi-facet of 
the first dorsal vertebra ; and finally because its spinous process sud- 
denly exceeds those of the other cervical vertebrx very much, and, 
although broader than those of the dorsal vertebr, is not bifurcated, 
and is thicker than those of the cervicalvertebr&e. It hasbeen called 
the prominent vertebra (vertebra prominens), because the posterior part 
of its body projects beyond the other cervical vertebr&. 


B. DEVELOPMENT. 


& 490. These three vertebr& differ also from the others in their 

mode of development. 

The atlas is usually formed like the other vertebr& as respects the 
number of its points of ossification, but differsin regard to the time at 
which they appear. In the second and seventh cervical vertebr the 
number of points of ossification is not the same. 

In the other vertebr& the body exists long before the fetus is ma- 
tured. In the atlas, on the contrary, we have rarely found it before 
the child is six months old. Of thirty skeletons of full-grown foetuses, 
and even of children, in one only have we seen a round nucleus of 
bone, two lines in diameter, in the cartilage of the anterior arch. 
Even at the age of twooor three years, the two lateral masses are fre- 
quently united only by a band of cartilage containing one or more irre- 
gularly formed osseus nuclei, which are placed one at the side of the 
other. Some symmetry usually exists between the right and the left 
half of the body in this respect, so that although ossification often 
proceeds farther on one side than on tbe other, it never extends beyond 
the median line ; but in some few instances, even when the cartilage 
has entirely disappeared, we find the body formed uf two very unequal 
parts, doubtlessly because of two or more osseous nuclei which are 

usually found on one side ; the internal is united with thatof the oppo- 
site side sooner than with the nucleus next to it onthe same side. At 
the same time we sometimes perceive a round nucleus of considerable 
size between theposterior extremities of bothsides. This nucleus unites 
with the halves of the arch much earlier than the anterior, from which 
it is entirely separated, although by a very thin layer of cartilage, lon 

after the different parts of the other vertebr® are fused in a single De 


* Scemmerring (Knochenlehre, g“ 259) has mentioned this, and we have fre- 
quently verified his remärk, 


* 
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We have never seen, what Bichat asserts is the most common ar- 

rangement, that the atlas is developed by five points of ossification, 

one for the anterior arch, two for the posterior arch, and one for each 
of the lateral masses, 

The second cervical vertebra is developed, leaving out of view its 
small processes, by at least five points of ossification, and not by four, 
asis generally said; for the odontoid process is at first formed of two 
symmetrical osseous nuclei, which are usually visible at tlıe end of the 
seventh, and even in the middle of the eighth month of uterine exist- 
ence; they are at first united and much smaller than the nucleus 
of the body, but exceed it in size in the full-grown feetus, at which 
period they have long been united. Besides these, two other nuclei 
probably exist, which do not belong to all the other vertehr= ; we re- 
fer to a large, round, osseous germ, situated forward, between the 
nucleus of the body, and that of the odontoid process, and the anterior 
extremity of the lateralmass, and which is much narrower from before 
backward than the body. We have almost always found it in children 
less than a year old, and even tillthe third year, although lessened in 

size, and to be seen only on one side.* 

The osseous germs seen first are those of the lateral masses; next 
we observe that of the body, and then those of the odontoid process ; 
those which appear last are the intermediate germs, which are not 
developed till after birth. 

The halves of the arch in the axis and the atlas unite later than in 
the other vertebr&, and among allthe atlas is that in wbich they most 
frequently do not unite on the median line. In the second vertebra 
the two osseous germs of the odontoid process are first united, then 

the posterior extremities of the lateral masses fuse. The intermediate 
germs, which are the last developed, then unite with the bodyand with 
the lateral masses ; the body is fused witb thelatter;; finally, the odon- | 
toid process unites, also with them, so that the last trace of separation | 
of the different osseous nuclei is a transverse furrow on.the anterior 
face, between the body and the odontoid process. 

The’seventh cervical vertebrais developed by five points of ossifica- 
tion. Besides the three which usually exist, the anterior circumference 
of the vertebral canal is already formed in great part in the foetus of 
seven months, by a separate oblong osseus nucleus, which extends from 
the lateral parts of the body to the posterior root of the transverse pro- 
cess. The anterior root is then developed separately, while in other 
cervical vertebr& it is merely a prolongation, the auterior and internal 
extremity of the transverse apophysis turned outwardly. Our observa- 

' tions have satisfied us that this arrangement, which Hunauld F con- 
siders simply as a variety, oughtto beregarded asthe normal state, as 
Suet and Nesbitt$ think, althoughit is not mentioned in the trea- 


Ar Nesbitt (Oszeogenie. p. 66) mentions these osseous particles as existing an 
'the fetus at birth ; hut we ya ar er seen ‚them. 2 
+ Mem. de !’ac. des sc., 1740. p. 5 
+ Mem. pres. a lac. de Paris, IB ii. p: 572. 
|| Osteogenie, p- ‚66. 
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tises on osteology. The union does not take place till after the second 
year. This peculiarity also demonstrates thatit would be more proper 
to regard the last cervical vertebra as tbe first dorsal ; for the small 
‚bone in question is evidently the rudiment of arib, corresponding only 
to the neck of this rib, but representing it perfectly, and differs from 
the other ribs because it does not unite to the sternum by means of a 
cartilage, but fuses regularly with the vertebra to which it is united ; * 
but it often remains distinet during life, and elongates itself like a rib. 
t The seventh cervical vertebra approximates those of the neck and 
back still nearer than they have hitherto appeared, as the anterior root 
of their transverse process decidedly corresponds to a rib, although it 
has not been developed by a special point of ossification. 

The transition from the cervical to the dorsal vertebre would seem 
still more gradual if, as we think ourselves authorized to conclude from 
facts, the sixth cervical vertebra is also formed by the union of five 
osseous germs. Ina child which died when nine months old, we found 
a sınall rounded nucleus of bone on each side, next to the body, in the 
part corresponding to the anterior and internal extremity of theante- 
rior root. We have even seen traces of this bone in another child, 
two years old. This nucleus, however, is much smaller than in the 
‚seventh vertebra, and there is only a simple layer of cartilage extend- 
ing from it to the outward extremity of the posterior root, before the 
vertebral foramen. Besides, judging from the last instance, it never 
unites just at the posterior root, but the internal extremity of the 
lateral part glides forward and outward between them. 

The second, sixth, and seventh cervical vertebre resemble each 
other then very much in their mode of development, so that we are 
authorized to consider this intermediate rounded nucleus of bone as 
the rudiment of a rib, although in truth it is very imperfect. We ought F 
also to consider the small lateral germs in the body of the axis as al- 
lied toit. It is tben somewhat remarkable that they are found exactly 

‚in the upper and lower cervical vertebr& ; in the latter, because the 
ribs arise from them; in the former, because the articular portions of 
the oceipital bone and the styloid processes of thetemporal bone result 
from their development and enlargement. (a) 


* This BE of the seventh cervical vertebra is important in two respects ; 
first, it establishes between the skeletons of the mammalia and of the other verte- 
brated animals a greater analoxy than has hitherto been admitted ; for an analogy 
to tlıe upper ribs of birds and reptiles had never been found in themammalia. Se- - 
eoadly, it furnishes a new argument in support of the law that the formations 
which are transitory in the superior animals become permanent in those of the 
inferior classes. 

t Meckel, Handbuch der pathologischen Anatomie, vol. ii.— Deutsches Archiv. 
fur die Physiologie, vol. i. part iv. BR 6. 

(a) Most anatomists distingnish also,— 
Ist. The first dorsal vertebra. It presents an articular face above, and a semi- 
facet below, on the sides of its body. 

„2d. The tenth dorsal vertebra. It frequently presents an articular face on both 
sides ofits body. 
Ird. The eleventh dorsal vertebra. Its body is almost round, and presents am 
entire articular surface on each side ; its transverse processes are very short, an 
7 haye no articulating surface, 
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ARTICLE FIFTH. 


OF THE FALSE VERTEBRE. 
I. OF THE SACRUM. 


$ 491. The sacrum, or sacral bone (os sacrum, clunium, latum), fol- 
lows the last lumbar vertebra, with which it is articulated in the same 
manner as two vertebr& are united. Although not the last bone of 
the vertebral column, it however supports it, being the broadest and 
the strongest. 

Its form is irregularly quadrilateral, being larger and thicker up- 
ward, but becomes narrower and thinner downward. It resembles a 
large vertebra formed by the fusion of five placed over each other, and 
combines-all the character of the true vertebre. The sacral canal 
(eanalis sacralis) extends from the upper to the lower extremity, be- 
tween acentral and anterior portion, the body, and a thinner posterior 
portion, the arch ; this canalgradually contracts, especially from before 
backward. The upper face of the body is slightly concave, and covered 
with fibro-cartilage ; the inferior, to which the first piece of the coceyx 
is attached, is also covered with cartilage. On each side of the arch 
is detached a transverse process; in the ceftre of the arch is a more 


- or less interrupted series of elevations, which represent the spinous 


processes ofthe vertebr®. Along this crest we observe on each side, 
on the posterior face of the arch, another series of small asperities, 
which correspond to the articular processes. Finally, between these 
and the body we find holes called sacral foramina (foramina ET: 
which correspond to the intervertebral foramina. 

The differences between the sacrum and a common vertebra arise 
prineipally because it is composed of several vertebre fused together, 
and because this fusion oecurs at points too where there is no union 
between the true vertebre. 

Hence we find no simple spinous processes, but spines sometimes 
separated and equal in number to the pieces of the sacrum, and some- 
times all or many of them fused together in a crest (crista.) 

The artieular processes are fused, and instead of them are tubercles 
sometimes hardly perceptible. The two upper and the two lower are 
very distinct, and are called the horns of the sacrum (cornua sacralia). 
We usually find, instead of the broad, loose, and cartilaginous articu- 
lar surfaces, only sharp and slightly projecting edges; sometimes, 
however, the inferior articular processes of the first false vertebra have 
also, like the other vertebr, extensive and loose articular surfaces. 


4th. The twelfth resembles the eleventh ; but its lower articular process is con- 
vex and looks outwarld. 
öth. The fifth lumbar vertebra. Its body is Nat, and the lower surface isoblique 
to articulate with the sacrum. At 





OSTEOLOGY. 27 


The foramina from which the last spinal nerves emerge appear 
double, so that we have an anterior and a posterior series of sacral 
foramina. But these foramina open into the spinal canal at the same 
place, and are double only because the transverse processes are united 
at their superior and inferior edges, outside of the holes through which 
the nerves pass. 

These foramina are the anterior and the posterior openings of one 


_ connected canal, of which the upper are much larger than the lower, 


and diminish much from above downward, 

The halves of the arches of the sacrum are united late ; so tbat the 
ring of the two lower false vertebr& not unfrequently remains imper- 
fect during life. 

The anterior face of the sacrum is more or less concave, and the 
posterior more or less convex, according to the sex. The former is 
smoother than the latter; it presents only four transverse ridges, 
placed each between two pairs of sacral foramina, and which are tbe 
traces of the primitive separation of the five vertebre. We perceive 
also four pairs of anterior sacral foramina. The posterior face presents 
five ranges of eminences; one in the middle, which is unmated, formed 
by the spinous processes, and termed the crest of the sacrum (crista 


sacralis) ; near it, on each side, a second, which arises from the fusion 


ofthe articular processes ; finally, outward, a third, which marks the 
fusion of the transverse processes with each other. Between these 
two pairs of eminences we find the four posterior sacral foramina. 

The lateral face of this bone is very broad and thick at its upper 
part, Its anterior part is smooth, covered with cartilage, and called 
the aurieular surface (facies auricularis) ; the posterior part is very 
rough. The lower portion of this surface is so thin that it seems 
simply an edge, 

$ 492. The sacrum is developed in the following manner. Long 
after the bodies of the true vertebr& are perceptible, we see, in tlıe 
fourth month of pregnancy, the bodies, then the lateral masses of the 
false sacral vertebre, The lateral masses are not all formed of tlıe 
same number of osseous germs, for there are two on each side in the 
three upper pieces, while we find only one inthetwo inferior. Of these 
two nuclei, one, which forms one half of the arch, is found backward 5 
the other, forward: both unite with the body. The posterior faces of 


the lateral parts of each vertebra are developed long before the anterior 


parts, which form almost all the articular surfaces for the iliac bones, 
In tbis manner the twenty-one osseous germs, which compose the 
sacrum in the matured foetus, are gradually formed. The first three 
false vertebrie contain five each ; the other two have three. All have 
a central and larger piece, the nucleus of the body. The two inferior 


have on each side only the half of an arch, composed in the first three 
of two osseous germs—an anterior, which is curved forward, and a 
posterior, which is curved backward. They continue separate till the 
age of three years, However, the extremities of the two portions of 
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the arches which are turned backward and toward one another are 
developed, as are those of the infefior vertebr, which in the full-grown 
feetus are directed precisely from before backward. Atthe age of three 
years, the three pieces of the lower vertebr begin to unite, and then 
the same occurs with the posterior and the anterior pieces of the lateral 
portions of the three upper pieces; finally, these lateral parts also 
unite with the body. We not unfrequently find in subjects five years 
old the first vertebra composed of five pieces, and even at seven years 
of age we can trace this former separation. 

The bodies and transverse processes of the different vertebre are 

joined together much later, and only when the growth is terminated ; 
the same remark applies tu the posterior extremities of the halves of 
the arches. 
8493. The sacrum, before its growth is perfected, is very analagous 
to the other vertebr&, inasmuch asits false vertebr& are not yet united. 
The latter resemble the proper vertebr in regard to their mode of 
development, being composed of a body and of lateral parts. However, 
the number of these lateral parts in the upper vertebr& differs from 
what occurs in most of the vertebr& ; but among the cervical vertebr 
we find some which arise also from the union of several pieces. A more 
important difference is that of the period at which these osseous pieces 
are developed and united. In fact, in the true vertebra&, the lateral 
masses, appear first; while in the false vertebr& the bodies are seen 
first. In the former, the posterior extremities of the lateral parts unite 
before the anterior are joined to the bodies ; in the latter, they are 
fused with the bodies long before they are united to one another. 

$ 494. The sacrum is articulated, at its upper part, with the body 
of the last Jumbar vertebra by means of a fibro-cartilage, and with its 
inferior articular processes by two capsular ligaments ; laterally with 
the os ilium by a fibro-cartilaginous mass and several fibrous liga- 
ments, and with the os ischium by fibrous ligaments. Finally, its 
lower extremity is articulated by ligaments and cartilage withthe first 
piece of the cocceyx. : 

$ 495. The sacrum is wedgedin between the iliac bones, and forms 
the posterior wall of the pelvis. Itproperly sustains and supports the 
vertebral column and the head. It however projeets backward very 
much, and forms, at its point of union with the last lumbar vertebra, 
a very prominent angle, called the promontory (promontorium) . 

$ 496. The sacrum is one of those bones in which the differences 
of sex are very manifest, as it forms a coustituent part of the pelvisz 
these depend upon the difference in the functions of the male and 
female. Inthe female it is much broader and shorter and much less 
‘curved than in the male, The promontory also projects more than in 


the male.(a) 


(a) Cloquet states that the dimensions ofthe sacrum in the femaleare senerally 
from 4 Do and a-halfinches long ; its breadth at the upper part nearly eguals its 
length ; at the lower part it is not more than 6 or 7 lines ; from the middle Er Pro- 
jecting part ofits base to the first tubercle of its posterior surface, its tlickness 


s2 and 2and a-half inches. : 
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II. OF THE COCCYX. 


$ 497. The coccy® (055@ coccygis) is a collection of the smallest and 
most imperfect vertebr&. As theinferior false vertebr& of the sacrum 
do not form a complete ring, because the two portions of their arch 
do not unite, so those of the coccyx present no trace of the posterior 
arch: and when we perceive at its posterior part two projections 
opposite to one another, which correspond to the lateral portions of 
the vertebr&, they are never long enough to touch. 

$ 498. We usually find four bones of the coccyx, rarely five, and 
then always in the female. These pieces are placed one above 
another, like the true vertebr&, and form a series of bones convex 

. backward and concave forward. 

The upper piece, and generally the first only, is much more per- 
fectly developed than the others. We can always distinguish in the 
first, and sometimes also in the second, a middle piece which is stronger, 
the body, and two lateral parts. The latter become two transverse 
processes, terminated by a blunt summit, turned a little forward, 
curved very much from below upward, which are the rudiments of 
the transverse processes, and two posterior, which are those of the 
articular processes. These latter are slightly inclined towards each 
other, but are not very distant from the posterior face of the body. 
They are always much elevated above the upper edge of the bone. 
Sometimes they are extended also beyond its base, but they never 
exceed its total height by the base, so as to produce a rudiment dis- 
tinet from an inferior articular process. Sometimes we can see the 
superior horns and the transverse processes only in the second coccy- 
geal bone; the inferior horns are never seen, and the superior horns 
of the second are not arched towards each other. 

The last two pieces ofthe coccyx are only round bones, the breadth 
of which is greater than the other two dimensions. 

All these pieces rapidly diminish in size and development. In this 
respect they resemble the vertebr® of the sacrum, of which they are a 
eontinuation, and with which the coccyx is often fused in the same 
manner as the false vertebr® of this bone are united, that is, by the 
body, the horns, (articular processes), and the transverse processes, of 
which the Jast two arein general not directly united, but are attached 
only by fibrous ligaments. Sometimes only some pieces of the coceyx 
are fused together, and the others remain separate and distinct. 

$ 499. In the full-grown fetus, the first coccygeal bone generally 
contains atits centre a very small but distinct rounded nucleus of bone,* 
The others do not ossify till the seventh year. In a subject, two years 
old, instead of all the osseous germs, we found the second piece formed 
of two separate lateral halves. 


{ * Albinus says that the whole coceyx remains cartilaginous till long after birth, 
This ussertion however is not corıect. 
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ARTICLE SIX TH. 
# 
OF THE VERTEBBAL COLUMN IN THE ABNORMAL STATE. 


$ 500. The anomalies .of the bones of the vertebral column may 
affect, 1st, the separate bones ; 2nd, all of them collectively. 
These two kinds of anomalies may be primitive.or consecutive. 


I. OF THE PRIMITIVE ANOMALIES, 


$ 501. Here we must remark, generally, that ‘of the different 
regions of the vertebral column, the fewest anomalies oceur in the 
cervical vertebr&, at least as regards number ; this depends upon the 
eircumstance that the cervical vertehre are more constant in number 
in the mammalia, proving that the influence of the general law extends 
even to the anomalies. F 

5502, A. Anomalies in regard io quantity. a. Feehleness of forma- 
tion. Itis marked in various ways. 

@. By the defect of entire vertebr@. Of this anomaly there are se- 
veral degrees. When the upper half of the body is not completelyde- 
veloped ($ 468), the pectoral or the whole cervical region is some- 
times deficient; and when the skull is not perfectly developed, as in 
acephalia falsa ($ 468), one or more of the cervical vertebr& are fre- 
quently deficient. We have instances, however, of the absenceof a 
vertebra when the formation is otherwise regular; but this’ rarely 
occurs in the neck; the regions in which it is most frequent are the 
lateral regions and that of the coccyx. “Sometimes also only one half 
or the opposite halves oftwo vertebr& are deficient. We ought here 
to distinguish the real from tbe fulse or apparent defect; in the latter 
case, it happens only that a vertebra of one region assumes the cha- 
racters of those of another region. This occurs, for instance, when 
there is an excess or defect of a pair of ribs, when the last lumbar 
vertebra assumes the form and size of a sacral vertebra, when it 
unites with the latter on one or both of its two sides, &c. 

ß. By the deficieney of'some parts of the vertebr@. The most usual 
anomaly of this kind is a want of union between the right and the 
left halves, (spina bifida), which is observed by far the most fre- 
quently in the Jumbar region, and exists in several degrees. The body 
itself is rarely divided into two parts. Generally the two halves of the 

‚arches are not united on the median line, This deviation of formation 
exists also in several degrees; for sometimes one portion of the lateral 
half is deficient, while the remainder is turned outward ; sometimes 
there is simply a want of fusion between the two portions; and some- 
times they are separated only by a small opening. Although, when 
spina bifida exists in a great degree, and is attended with an imper- 
fect development of the spinal marrow and with an accumulation 
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serum within the vertebral column, it is met with in the lumbar region 
more frequently than in any other ; yet when the osseous system alone 
is affected, the first cervical vertebra furnishes the most numerous in- 
stances of this anomaly, and this from the want of union in its two 
lateral halves. This deviation of formation is symmetrical, and is 
rarely confined to one side of the body ; and then one semi-arch only 
‚is deficient.* 

x. By the want of union between the posterior part and the body. 
This is the slightest degree of the anomaly.r 3 

8. Byexcess. This includes the too great number of the vertebr. 
One general law of this relation is that the superfluous vertebra is 
developed between and not at the side of the others. “Here then the 
nature of the anomaly is determined by the ruleitself. This anomaly, 
to which all our remarks of the contrary state apply, exists most fre- 
quently in the dorsal and in the lumbar regions. Itisprobable, how- 
ever, that we cannot divide this into total and partial, and that when 
supernumerary vertebr@ seem to exist, this anomaly is generally 
included in the class of anomalies in regard to quality. 

8503. B. Ofthe anomalies in regard to quality. We may con- 
sider as such, — 

a. Anunusual mode of development in the vertebr@.‘ Sometimes 
certain parts of these bones arise from special nuclei. This is true, in 
certain cases, of the spinons processes; we have already remarked it 
of the atlas ($487). Bichat also states that he has seen this anomaly, 
but does not refer to any particular vertebra. Probably we must at- 
tribute to it, at least sometimes, those cases in wbich the vertebr 
are composed of an unusual number of pieces of bone, united either 
by a broad cartilage or by ligaments, which permit them to play upon 
each other. 'Thus we have found the whole or a part of the spinous 
process} or of the transverse proces:$ forming a distinet bone. The 
former is seen in the second cervical vertebra, and the second is met 
with more particularly in the Jumbar region. 

b. The abmormal change of ome vertebra into another. This head 
includes, to a certain extent, the preceding anomaly, especially the 
appearance of the transverse processes as separate pieces of bone; 
because it refers the formation of the vertebrx, properly so called, to 
the laws of the development of the sacrum ($ 492). This resemblance 
seems more just because all the examples of this anomaly found in 
authors have occurred in the lumbar vertebr, where it has been seen, 
moreoyer, three times by Ungebauer and twice by Rosenmüller. 

The vertebre may also present characters differing in another man- 
ner from those which belong to them in their normal state. This heat 
includes the enlargement and the increase in volume of the last Jumbar 





R % en Desingul. el nativ. ossium corp. hum. varietalibus, Leipsic, 1804, 
Be. p. 58. 
7 + Rosenmuller, Zoe. cit. 
pri t Kelch, Beiträge zur path. Anat., Berlin, 1813, p. 7. 
Ungnebauer, loc. cit., p. 257. —Rosenmuller, loc. eit., p. 58. 
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vertebra, and particularly of its transverse processes; its firm artieula- 
tion with the iliac bones;* its fusion, with or without this change, 
with the sacrum ; the fusion (which is sometimes original, and not 
produced by an external cause, ) of the other vertebr«, for instance, of 
two dorsal, which assimilates them to the false vertebr of the sacrum; 
the change of the first piece of the sacrum into a true (viz. into a Jum- 
bar) vertebra, by the narrowness of the transverse processes, the want 
of fusion with the second, andits mobility upon the iliac bones; finally, 
the change of true vertebr& into others, for instance, of the last cer- 
vical into a dorsal vertebra, by the absence of the vertebral foramen, 
the elongation of its tranverse processes, and sometimes even the 
want of union between the anterior roots and the posterior roots of 
the transverse processes and the body. 

A general law in this respect is, that the adjacent vertebre are those _ 
which are most disposed to change into each otlier. Hence perhaps 
why the spina bifida is so often seen in the lumbar region ; for some 
analogy exists between this anomaly and the normal formation of the 
sacral vertebr. > 

Another law, which is in fact less general, is that the corresponding 
vertebr@ at the 1wo ewivemities of the vertebral column tend the most to 
change into each other. This law is supported by the want or union 
between the two semi-arches, of which the first cervical vertebra fur- 
nishes so many instances, and the numerous cases where the body of 
this, of the second, and even of the third cervical vertebra is found 
formed of several pieces, of which the lateral correspond to the ante- 
rior germs of the transverse processes of the sacral vertebre. 

c. Various other deviations from the normal formation. Such, for 
instance, as the obliquity of the vertebr&, arising from the body 5 
higher on one side than on the otber. When this anomaly is not cor- 
rected by an inverse arrangement of the adjacent vertebr&, there re- 
sults from it a greater or less obliquity ofthe vertebral column. This 
arrangementis usually the first degree of the partial defect of a verte- 
bra ; for the side of the oblique vertebra which is least elevated is 
lower than usual, while the other side is not higher than usual. 


II, ON THE ACCIDENTAL DEVIATIONS OF FORMATION. 


8504. a. The most common of all the accidental deviations of 
formation, which are rarely congenital, is the curvature (curvatura) of 
the spine, of which we have three species, according as the column is 
curved backward (cyphosis), forward (lordosis), or laterally (scoliosis.) 
"The first is the most common, the second therarest. We may establish, 
as a general law, that a greater or less portion of the deformed verte- 
br is destroyed on the concave side, that they are generally fused 
together on this side, and that the different kinds of curvature are most 


* Kelch, oe. eit., p. 7. 
+ Albinus, Ann. acad. book iv.— Van Doeveren, Obs. acad., p: 206, 7. 
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common in those parts where in its normal state the vertebral column 
is bent in the same direction ($475). This deformity necessarily 
shorteus the trunk in proportion to the loss of substance experienced 
by the vertebre. We not unfrequently find curves in several direc- 
tions at the same time, especially in the first and second. The verte- 
bral column also not uncommonly presents two curves, but in opposite 
directions, thus preventing in some measure the obliquity of the body, 
which is otherwise unavoidable. x 

b. The fusion of the vertebr& together, when not congenital and 
not dependent upon a curvature, rarely occurs, except in extreme old 
age. The bodies are very rarely fused, or united into one, by the 
ossification of the fibrous ligaments. Most usually they are con- 
nected to one another externally, on their anterior face, by means ofa 
bony substance developed between them. We sometimes find the 
sacrum united with one and even with both of the ossa ilia. 

e. Fractures of the vertebr& are very rare, and require consider- 
able force, because the vertebral column is composed of a great many 


bones articulated so as to move slightly upon each other, These frac- 


tures are almost always-in a transverse direction. 

.d. From the }same cause dislocations are very rare, unless they 
result from caries of the bones and the destruction of their ligaments. 
Hence why we often find dislocations of the vertebr& attended with 
union in a greater or less extent. Farther, these injuries are seldom 
seen, except in the most moyveable cervical vertebr&, and particularly 
in the first. 


CHAPTER II. 


OF THE ACCESSORY BONES OF THE TRUNK, OR OF THE 
STERNUM AND THE RIBS. 


I. OF THE STERNUM. 
A. NORMAL STATE. 


$505. The breast-bone (sternum, ossa pectoris, xiphoides)* is situ- 
ated, like the vertebral column, on the median line ofthe body, directly 
under the skin, and opposite the spine. It forms the central anterior 
part of the chest, in the same manner as the spine forms its central 
posterior part. It may then be justly regarded as an anterior vertebral 


column.+ This anterior vertebral column when perfect is composed 
% 


* See an excellent memoir of G. F. St. Hilaire, on “ Le sternum considere dans 
les quatre classis d’ animaua vertebres, el sur la determination philosophique des 
pieces dont it se compose,” in his Philosophie anatomique, vol. i. p..17, 1sı8 

+ We have collected in our Memoir on Ihe analogy of animal Forms many argu- 


ments drawn from comparative anatomy and from the history of the development 


of the fetus which favour this opinion (Beyträge, vol. ii. part 2). 
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of thres pieces placed perpendicularly, and called, the first, the superior 
sternal bone, or the handle; the next, the central, or the body; and the 
third, the inferior, or the wiphoid or ensiform appendage or process. 


” d. PERFECT STATE, 


$506. This anterior vertebral column, or the breast-bone, is 
elongated, its length exceeding its breadth and also its thickness. Its 
upper end is much broader than its lower end. The bone does not 
grow narrower regularly, but becomes broader in the middle, after 
which it contraets again, and finally terminates in a point. Its ante- 
rior face is slightly rounded, and the posterior is also a little concave. 

$ 507. The sternum is placed between the two clavicles and the 
seven pairs of ribs. The handle isthe broadest and thickest part, the 
body the longest, and the xiphoid process the smallestin every dimen- 
sıon. 

8508. The handle (manmubrium) extends from the upper edge to 
where the cartilage of the second rib unitesto the sternum, Weremark, 
at the upper edge, on each side, a broad, oblong, cartilaginous cavity 
(cavitas clavieularis), where the sternal extremities of the clavicles are 
attached. Between these two cavities is a much smaller semicircular 
fissure (incisura semilunaris). The lateral edges converge from above 
downward; they are slightly coneave and sharp in almost their whole 
extent, except at their upper and usually the thickest part, where 
they are broad, and hollowed out to receive the cartilage of the first 
rib. Hence each of the two edges is divided into a superior and an 
inferior fissure. 

$ The body (mucro, corpus) extends from the inferior extremity pf 
the handle to the insertion of thecartilage ofthe seventh rib. Its form 
is the reverse ofthat ofthe handle, that is, it is narrower at its upper 
than at its lower extremity, and rounds off atits termination. 

Its lateral edges usually present four semicireular grooves (ineisure 
semilunares laterales). At each of the places where these grooves are 
fitted to each other, we perceive a small cartilaginous arlicular cavity 
(sinus articularis costalis), whieh receives the cartilage of a rib. These 
grooves approach each other as we proceed downward ; hence the ar- 
ticular cavities approach also. The third, fourth, fifth, and sixth 
costal cartilages are united to the sides of the body alone; the second 
artieulates with it and with the handle ; the seventh is also attached 
to its lower'edge, and slightly to theupper part of the xiphoid process; 
the sixth and seventh are so near each other, that itis only in a very 
narrow and very elongated sternum that we can perceive a fifth and 
very small semicircular fissure between the articular cavities designed 
for them. { 

$ 510. The ziphoid appendage (processus xiphoides) unites at its 
upper edge to the lower part of the body. It is usually loose, but is 
sometimes covered by the cartilages of the sixtn and seventh ribs, 
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which rise before it to go to the body, in which case the last attaches 
itself to its anterior face. Its lateral edges are free in most of their 
extent. Its inferior extremity remains cartilaginous (cartilayu 
zipkeides) until the most advanced age; it terminates by a summit 
which is sometimes single, sometimes divided into two generally 
asymınetrical poiuts. a 


b. DEVELOPMENT, 


$ 511. The three pieces of the sternum,* the handle, the body, and 
the ziphoid process, are usually separate at puberty. We have 
observed the xiphoid process united with the body more frequently 
than the body with the handle. Sometimes, however, especially in 
old subjects, we find the three pieces fused into one bone. 

The development of these bones varies much. As the trunk does 
not close anteriorly till very late, so the sternal bones do not appear 
early. From the fifth to the sixth month of pregnancy, we cannot 
perceive any points of bone in their broad cartilages. At this period 
the first germ shows itself usually in the handle, while the other two 
pieces present as yet no traces of ossification. 

This nucleus of bone is generally single, oblong, and rounded; 
sometimes, however, we find two, almost always situated one above the 
other, the superior being much larger than the inferior. When the 
single nucleus is not oblong and rounded in the full-grown foetus or 
after birth, but has the form of the figure 8, we have reason to think 
that there were two primitive nuelei, one above the other. It is much 
more rare to find two lateral germs arranged in such a manner that 
sometimes one is larger than the other, which then seems to be only 
an auxiliary piece, or they are both equal in size, and are perfectly 
symmetrical.f 

It is less unfrequent to find more than two osseous nuclei in the 
handle. Albinus has seen three in one subject, situated one above 
another, the lowest of which was very small;f he also found in 
another individual four, one superior, occüpying the breadth of the 
handle, and three inferior, a middle and two lateral.$ 

As the osseous nuclei of the handle appear before those of the other 
_ parts of the sternum, they are also of course much larger than the 
others when the other parts of the sternum have begun to ossify. Of 


_  forty cases now before us, there is only one exception to this rule, a 


foetus of eight months, in which the handle presents two nuclei of bone, 
situated one above the other; the superior is smaller than the inferior 


* Beclard has sometimes observed in the breast-bone of adults two pisiform 
7 08seous points, placed one on each side, on the tracheal groove ofthe sternum. He 
e San them super-sternal, or pre-sternal. See Nouv. Journ. de med.,vol. Ir al 


+ We know of but one instance of this arrangement, which is described and 
fignred in our a vol. ii. part i. p. 145, plate 1, fig. 8. 

> 4 Loe. cit., p. 87. 

4 Loc. cit., p. 92. 
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(which is another anomaly equally curious,) and both are not so large 
as the smallest of the three ossous germs. 

After the seventh month we begin to perceive, in the body of the 
sternum, osseous nuclei, which present several differences. In fact, 
_ they vary much in number, size, and situation. They are developed 

at the side of each other more frequently than those of the handle, and 
almost symmetrically ; for of thirty-three sternal bones of foetuses 
and young children, we have found only nineteen in which the nuclei 
of bone were placed one above another. In eight of them the supe- 
rior nuclei are single and unmated, and the inferior double, forming 
sometimes only one and sometimes several pairs. But in the other 
six, all the nuclei of the body are arranged in pairs, not, however, 
perfectly symmetrical in respect to size or situation; the single are 
the most rounded, and the pairs are more elongated and smaller than 
those which are single, and”hence each of them resembles only one 
half of a single one ; on this point our obseryations agree with those 
of Albinus, 

The osseous nuclei, whether single or many, are always arranged 

so. as to fall between two articular surfäces of the costal cartilages, 
whence it follows that one nucleus of bone is always developed 
between two ribs. 

Usually, at least in all those cases we have now before us, when 
the osseous nuclei are situated over each other, we find only one 
between two costal cartilages. The observations of Albinus lead to 
the same result ; for this anatomist states that even when he has found 
several nuclei in an intercostal space, they were always placed one at 
the side of another. 

The superior nuclei are usually developed before the inferior ; hence 
they are larger than the latter, although subsequently the body of Y 
sternum is broader at its inferior part. 

‘We often find in the foetus at birth four osseous nnclei in the body 
of the sternum, viz., in the intervals of the second and third rib, of the 
third and the fourth, of the fourth and the fifth, and of the fifth and 
the sixth;; but sometimes we find three only, and more rarely two. 
These differences arise from two causes : sometimes, but least com- 
monly, the third and fourth osseous nuclei are fused into one which is 
larger ; sometimes, and this is much more frequent, the fourth and 
even the third do not exist. In the last two cases, particularly when 


the third osseous nucleus is also wanting, it often happens that those 


which exist are divided—a remarkable coincidence, as it shows but 
little energy in the formative act. 

In the xiphoid appendage a single rounded osseous particle only is 
generally developed, and we rarely find two* which are not symme- 
trical. The nucleus first appears at the upper part of the appendage ; 
it gradually extends towards the base, but very seldom through the 
whole cartilage. Sometimes it is found even in the mature foetus, 
but, generally, it is not develgped till after birth, sometimes even very 


* Albinus, loc. cil.p. 80. 
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late, not until the age of twelve, which is however abnormal, as in 
most subjects it is found before the expiration of the first six months, 
The fusion of the four osseous nuclei, or of the four pairs of nuclei, 

_ of which the body of the sternum is usually composed at birth, com- 
mences with those which are placed at the side of each other. We 
have observed, at least, in examining the skeletons of old persons in 
which there are two lateral nuclei of bone in the same interval, that 
all those found above each other are still separate. The first which 
are fused together are the inferior two, sothatthe seventh, sixth, and 
fifth costal cartilages are entirely, and the fourth is partly attached to 
this piece of bone. The body is then formed of three pieces of about 
the same size, or of which, in old subjects, the inferioris much larger 
than the other two ; but the two upper primitive pieces are still en- 
tirely distinet from the lower, which is formed by the union of the 
third and fourth. The second unites with the last more late, while 
the first continues separated and is not fused till puberty, at which 
time the sternum is composed of only three bones,the handle, the body, 
and the ziphoid process, which are not usually joined together till at a 

‚„ very advanced period. 

The sternum then gradually develops itself by osseous pieces, which, 
as long as they are not fused together, have the greatest analogy with 
the last false vertebr&, those of the coccyx, and which, like the latter, 
bothin form and in their mode of articulation with the ribs, represent 
only the bodies of the vertebr&. It is easy, especiallyin the sternum 
of several animals, to demonstrate a cervical, dorsal, and lumbar por- 
tion; and as the nuclei of its middle portion become a single piece 
long before puberty, as all the parts fuse together and form only a 
single bone, so, too, the false vertebr& of the sacrum always, and the 
true vertebr& frequently unite in a single bone, while on the other 
hand in allthe mammalia, the osseous nuclei, or the vertebr& of the 
sternum, one of which is always found between two ribs, remain 
separate and distinct through life. 

$ 512. The sternum in the female is generally proportionally longer 
and narrower than in the male. The handle also is often, but not 
always proportionally larger and broader in the female than in the 
male, 

The sternum is articulated, in the points mentioned, with the _cla- 
vicles and with the cartilages of the seven upper ribs, 


B. ABNORMAL STATE. 


$ 513. The most abnormal state ofthe sternum is its entire absence, 
with or without a similar deficiency of the common integuments, and 

- ofthe ribs: in the former case the heart is seen naked, in the latter 
it may be felt beneath the skin.* A modification of this state is the 
 existence Of openings which exist most generally at the lower part of 
the body of the bone, or in its xiphoid appendage, or the fissure of this 


* Wiedemann, Ueber das fehlende Brustbein, Brinswick, 1794. 
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appendage. It is remarkable that these openings are found only at 
the lower part of the body and in the xiphoid appendage,—another 
argument in favour of the parallel between the vertebral column and 
the sternum, since spina bifida is seen more frequently in the lower 
part of the spine, the Jumbar vertebr&, which corresponds to thelower 
portion of the sternum, The sternum is sometimes tooshort. This 
defect in formation is generally attended with the imperfect develop- 
ment of the chest. Then, generally, the bone is much broader than 
usual, and more or less arched forward. 
It is less common to find the sternum longer than usual, which is 
also curious, as furnishing another character of analogy between the 
anterior and the posterior vertebral column. 


II. OF THE .RIBS, 
A. NORMAL STATE. 


I. PERFECT STATE. 


a. General characters ofthe ribs. 


$ 514. The ribs (cost=) are twelve pairs of thin bones; their length 
exceeds their breadth ; they are slightly arched, convex outward, and 
concave inward, and are situated on the two sides of the chest, and 
form most of its bony parietes ; and they extend from the vertebral 
column to the sternum which they unite, allowing them to play on 
each other. ; 

8 515. Allthe ribs present the following general characters :— 

They all terminate backward in a round head (capitulum costq), 
which is faced with cartilage. They are formed more or less percep- 
tibly by the union of the segments of two different circles, that to 
which the posterior part belongs being much smaller than the anterior, 
and both of which run into each other very gradually. The ribs are 
broadest where these two circles meet, and their inferior edge often 
projects into a line, termed the angle (cubitus). Their posterior ex- 
tremity, which is of a rounded square form, is thicker, firmer, and 
narrower than the anterior, in which direction they become flatter, 
and evidently present two faces and two edges. T’he upper edge is 
usually slightly rounded, and the lower is sharp. In most of the ribs 
the internal face, near the lower edge, and at the back part, becomes 
thinner and: presents a groove, called the costal groove (sulcus costarum). 
Towaärds their anterior extremity, the ribs gradually become thinner, 
and terminate by a slight, but not oval prominence. Most all ofthem 
present externally, behind the place where the posterior circle is con- 
founded with the anterior,an elevation covered with cartilage, andcalled 
the Zubercle (tuberculum cost@). The part between the head and the 
tubercle, which is usually contracted, is called the neck (cervix, collum); 
the rest of the bone, that is, its anterior portion, is called the body. 
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The ribs are articulated by their heads, which are covered with car- 
tilage, with the lateral articular facets (facies articularislateralis) (| 485) 
of the bodies of the twelve dorsal vertebr&, and by their tubercles, 
with the transverse articular facets (facies articularis transversa) ($ 483) 
of the transverse processes of these same vertebre. At their anterior 
extremities, we find the costal cartilages (cartilago cost«). 

The direction of the ribs is such that their posterior extremities are 
always higher than their anterior. 

Thesituation of theribs, and their relations with the dorsal vertebr&, 
prove, that they may be regarded only as a greater development of the 
anterior roots of the transverse processes of these same vertebr& ; and 
their cartilages may be considered as imperfect ribs of the steruum. 


d. Ofthe differences of the ribs. 


$ 516. The ribs differ, 1st, in their size ; 2d, in their curve; 3d,in 
their direction ; 4th, in their form, and in the relations of their con- 
stituent parts; and, 5th, in their attachments. 

1st. The ribs increase in size after leaving the two ee of 
the chest. The first and the twelfth are the shortest. They increase 
from the twelfth to the seventh, and from the first to the sixth. The 
sixth and the seventh are about equal in length, and are longer than 
all the others. 

But although the first and the twelfth are almost equal in length, 
the mass of the latter is much less; itis much thinner than the other. 
The twelfth rib is much shorter than the first; besides, its size varies 
much more than that of the first. 

2d. The curve diminishes considerably from the first to the twelfth : 
the second, however, is usually more curved than the first. The in- 
ferior ribs are very flat; the twelfth is sometimes straight. Whatever 
may be the case in respect to the proportional size of the curve, the 
first and the twelfthare similar in their curve, as their composition by 
two segments of circles of different areas, is less evident than in the 
others. This arrangement is seen particularly in the last. 

3d. The ribs descend much less from behind forward according as 
they are more superior. At the same time, theupper ribs have one of 
their faces turned upward, the other downward, one of their edges 
turned inward, the other outward ; while, in the lower ribs, the edge 
which is internal in the others, is directed upward, and that which is 
external downward ; the upper face outward, and the lower face in- 
ward, so that the ribs seem turned on their axes. 

The direction of the costal cartilages also varies. That of the first 
rib follows the direction of the bone, and descends obliquely to the 
sternum : that of the second, is perpendicular toit. Allthe others 
ascend, their inclination upward increasing as we descend, except the 
last, the anterior extremity of which is unattached. 

‚4th. The ribs differ in several respects in respect to their form, 
a. The proportion of the neck to the body varies. The neck is pro- 
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portionally longer as the rib is situated higher up, although its abso- 
lute length increases from the first to the eigbth rib. The neck of tbe 
ninth rib is not generally much longer than that of the first, although 
the latter is very short ; that of the succeeding is still shorter. The 
last two which have no tubercle, have likewise noneck. Atthe same 
time, the tubercle projects the more the higher the rib is, As it en- 
larges, we most generally see developed two surfaces covered with 
cartilage, an interior and superior, and a posterior and inferior, which 
unite to form anangle; and which, often, particularly in the upper ribs, 
with the exception of the first, are separated byadepression which has 
no cartilage. In the inferior ribs, this tubercle projects less, and has 
only a plane surface ; and in the last two ribs it is entirely deficient. 

b. The grooves and angles (cubiti) formed at the union of the an- 
terior and posterior segments, are much more distinet and much longer 
from the third rib to the ninth, than in the others ; and the length of 
the posterior segment, between the head and the angle, increäses con- 
siderably from above downwards. 

c. The first rib is the strongest, and especially the broadest, not 
only in proportion to its length, but positively. Its upper surface is 
more rough and uneven than any other. 

5th. ‚In respect to their attachments, the ribs vary in three different 
modes :— 

a. They differ in their manner of articulation with the dorsal ver- 
tebr& ; and here we have two different Cases :— 

@. The ten, sometimes only the nine upper ribs, or even tbe first 
eight, are attached by their heads to a deep articular surface, forming 
a re-entering angle, and hollowed from the two nearest dorsal verte- 
br&. The others are received in a single round and convex articular 
surface of a single vertebra. ; 

The form of the head also varies, having two surfaces united at a 
projecting anglein those ribs which are attached to two vertebr&, while 
in the othersit has only a slightly convex surface. , 

9. The ten upper ribs only are articulated by a tubercle, with the 
summits of the transverse processes of the correspondingdorsal verte- 
br&. The last two are not arranged in this manner, and their posterior 
extremities are not connected, except with the bodies of the vertebr®. 

b. Neither are all the ribs united by their anterior extremities with 
the sternum, in the same manner. 

Here, also, we have two different cases. 

a. Allthe costal cartilages do not extend to the sternum. Those 
only of the upper seven ribs are attached to this bone, beiug fixed in 
its articular cavities ($ 509) byligaments. Thethin cartilages of the 
last five do not arrive at the sternum, but are only attached ‚to the 
cartilage above. This is not, however, the case with all, as is seen 
in tbe twelfth, and sometimes the eleventh ; but their anterior extre- 
mities remain unattached, and they are connected with the other ribs 
only by the intercostal muscles, and by the broad abdominal muscles. 
On tbis is founded the distinction into irue ribs (cost ver@) and the 
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False ribs (costce spuri@). The upper seven are the true ribs, and the 
other five are the false ribs. 

#8. The cartilages of the ribs have not the same length. Like the 
ribs, they increase in length from the first to the seventh, and tlıen 
diminish from this to the last. : 

c. The ribs differ in respect to their connections with each other. 
While the superior six are not united, the cartilages of the sixth, 
seventh, eighth, ninth, and tenth are joined together. Of thelast, the 
upper are usually united by the prolongations of the upper cartilage, 
which correspond to the depressions in the upper edge of the cartilage 
below, and which are kept in place by capsular ligaments. This is 
not the case with the last, which are simply applied to one another. 

$ 517. The differences between the ribs, principally the greater 
length of the neck, the angular form of the articular surface of the 
head and of the tubercle, the greater projection of the latter, the di- 
minution in length, and increase in breadth ofthe costal cartilages, and, 
finally, their connections with the sternum, by its anterior extremity, 
demonstrate this important proposition—that theribs are less moveable 
the higher they are situated, and that their mobility diminishes very much 
From above downward. 


II, MODE OF DEVELOPMENT. 





$ 518. Theribs are among those bones which are formed and de- 
veloped the first. From the begimning of the third month of fatal 
existence, their osseous portion is, proportionally speaking, as large as 
when fully developed. They arise, however, from three points of ossi- 
fication ; for the head and tubercle have each a nucleus, which begins 
to appear at the age of sixteen years, and is soon fused with the re- 
imainder of the bone. These nuclei do not exist in the two or three 
lower ribs. 


Ill. SEXUAL DIFFERENCES. 


8 519. The ribs of the female are generally straighter than those of 

the male. The posterior segment unites sooner with the anterior ; its 

curve differs less from that of the last, and disappears sooner in the 

female ; hence the chest is narrower. The ribs are usually thinner; 

bence the edges are sharper. Sometimes, however, this is far from 

being true, Their length is nearly the same: but we are satisfied from © 
numerous observations that, in general, the length of the two upper 

ribs is proportionally, and when the subject is short, absolutely greater 

in the female than in the male. 


B. OF THE RIBS IN THE ABNORMAL STATE. 
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$ 520. The ribs present four different anomalies. 

1. The primitive deviations of formation, which are very interesting, 
.  belong, almost all, to the class of anomalies inrregard to quantity, 

= F & 521, The deficieney in formation is seen :— 
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a: In less than the usual number. Asa general rule, we say, that 

there is seldom or never deficient more than one rib on each side ; that 
this is never the upper, but the last ; that one on each side is deficient, 
more commonly, than on one side only: finally, that the absence of a 

rib is attended, or not, with the absence of a vertebra. Sometimes 


only a costal cartilage is deficient, and then two ribs are inserted in 
the same cartilage. 


b. In their shortness. The lower ribs, particularly the twelfth, are 


those which are unusually short, either onone side or on both ; sothat - 
they seem only as small vertebral processes. Sometimes these bones 
have the usual length, but are very slightly arched, which establishes 
a resemblance with most of the mammalia, and generally, with most 
animals in which the cavity of the thorax is almost always narrower 
tbanin man. Tbis deviation of formation is generally confined to some 
ribs. In some cases this anomaly extends toall, either on one side, or 
on both sides ; and then, sometimes, the ribs do not reach the sternum: 
and sometimes they are connected with this bone, as usual. When 
the latter case occurs, the cavity of the chestis very much contracted. 

„e. By imperfeet ossification, whence the ribs are sometimes divided 
in a part of their length by a cartilage, as in birds; or the costal car- 
tilages are more or less deficient, so that the ribs are not connected 
with the sternum, as in the lowest reptilesand in the fishes. The least 
and the most common degree of this anomaly is that which consists 
in the shortness of the cartilage of the seventh rib; by which arrange- 
ment the number of the false and of the true ribs is equal. 

$ 522. The excess of the formative power is seen in astill different 
manner in the ribs. 

a. The slightest degree is an abnormal length and height of the 
ribs, or of their cartilages, or of both, which is seen in some ribs only 
more generally than in all, and exists on one or on both sides. We 
not unfrequently find the anterior extremities of these bones much 
broader than usual, which gredually leads to:an increase of their proper 
number. Their enlargement establishes an analogy between man and 
many animals, especially the pachydermata and the myrmicophaga, 
among the mammalia, and the chelonia among the reptiles. 

The prolongation ofthe eartilage of the eighth rib increases the 
number of the true ribs to eight, asin apes. 

b, A greater degree of this anomaly is a division of the ribs which 
always commences at their anterior extremity ; we have never seen 
them divided into an internal and external piece, but always into & 
superior and an inferior process. This last arrangement may also 
be construed into a general rule, the more important as it seems to 
indicate that nature imitates the fundamental type even in her ano- 
malies, as we have before shown when speaking of the vertebr@. The 
two processes rarely have the same length. When the deviation of 
formation exists in a slight degree, the ribs close before the fissure, so 
that only a smallopening is seen. When existing ina greater degree, | 
one of these two prolongations is united with the cartilage, and when 
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more anomalous, both are connected withit. The cartilage of the rib 
then is sometimes single, and only broader than usualand sometimes 
diyided partially,or in its whole extent, on the side ofits posterior extre- 
mity ; this last anomaly may also exist without a division of the ribs, 
which may be broader than usual. In this case, the cartilageis broader 
than usual, or an opening penetrates through it; or it may be bifur- 
cated at one or the other extremity, and finally it may be entirely 
double, and then its posterior part is unattached or united to a rib. 
Another result of an excess in the development of the ribs is the 
formation of processes at their posterior part, particularly near the 
tubercle. This anomaly may exist in several degrees. - Sometimes 
the process does not extend to the adjoining rib; sometimes the two 
ribs unite either by a single process of a certain length belonging to 
only one of them, or by the union of a process from two ribs; some- 
times even there is a distinet bone between the two prolongations. 
This arrangement not unfrequently causes the fusion of two or more 
ribs, which fusion takes place usually at their posterior part. The 
former case is similar to the formation of birds and the latter to that 
of the chelonia. The upper costal cartilages are sometimes united in 
a similar manner by prolongations or unusual processes. 

c. The redundance of the ribs, to which their division and increase 
in breadth gradually lead, differsin regard to the situation, the num- 
ber, the size, and the attachments of the supernumerary ribs. 

a. The supernumerary rib usually forms below the twelfth and not 
above the first, in which case the number and the arrangement of 
the upper ribs and the cervical vertebr& are tne same as usual, while 
there is one dorsal vertebra too many, or at least the inferior ribs 
are only a little more developed. This supernumerary rib is some- 
times found above the first; in this case, it generally arises from the 
anterior root of the transverse process of the seventh cervical verte- 
bra, which is unusually developed and which is not united to the rest 
of the bone; the first rib is then generally longer'and thinner than 
usual. 

The increase in the number of the lower ribs is similar to the 
formation of the mammalia, and that of the upper to what is seen in 
birds. 

ß. Number. 1st. The number of the ribs may be inereased on one 
side or on both, 

2d. We may find one or more supernumeraryribs on one side oron 
both at the same time. We generally find a supernumerary rib on 
one side only, which, by a double fissure, apparently increases the 
whole number of ribs to fifteen ; but we find a supernumerary pair of 
zibs more commonly than one supernumerary rib. 

y. The size of the supernumerary ribs varies much. They are 
generally very small, and appear only asimperfect rudiments. The first 
degree of this anomaly at the top of the chest, is the unusual prolon- 
-  gation and sharpness of the transyerse process of the seventh cervica 
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vertebra, below, at the bottom of the thorax, the existence of a move- 
able little bone in the transverse process of the first lumbar vertebra. 

ö, The mode of union also varies, The lower supernumerary rib 
unites no more than the twelfth with the cartilages of the ribs above 
it. The superior is also almost always free, as are the upper -ribs of 
several birds and reptiles; but when it ismore developed, its anterior 
extremity unites to the body of the one next to it, the first properly 
speaking, and when still longer, it may extend to the cartilage of the 
first rib, or may have a proper cartilage, going directly to the upper 
bone. of the sternum. 

$ 523. 3d. The anomalies in regard to quality are— 

a. A too slight curve, the straightness of the ribs without any 
shortening. 

b. Being curved in such a manner that their convexity is turned 
inward and their concavity outward. 

e. The insertion of the anterior or of the posterior extremity of one 
or more ribs above or below, before or behind the usual point. This 
arrangement sometimes exists on one side only, and sometimes on both 
sides at the same time, either in regard to one rib, or several; but itis 
less important and less curious than the firsttwo kinds of anomalies. 

& 524. II. The accidental deviations of formation of the ribs, offer 
nothing peculiar. From their mobility andthe difficulty of fixing them 
permanently, it often happens that false joints are formed in them by 
fractures. 


SECTION II. 


OF THE BONES OF THE HEAD. N 


A. NORMAL STATE. 


$ 525. The series of true vertebr&, those which are moveable upon 
each other, terminates below in the sacrum, which is composed of five 
false vertebr& fused together ; this column supports, at its upper part, 
the head, which is formed in a similar manner ($ 465). The cranium 
and face, which compose it, include numerous bones, which usually 
may be easily separated from each other at the period of puberty, 
although, with one exception, viz. the lower maxillary bone, they are 
articulated by sutures ($ 243) which admit of no motion. At this 
period, the skull is formed usually of seven, rarely of eight bones, 
In the face we number fourteen bones. 
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OF THE SKULL. 
A DESCRIPTION OF THE INDIVIDUAI BONES. 


$ 526. The bones of the skull, regarded from below upward and 
from behind forward, are the basilar bone (os basilare,) the temporal 
bones (ossa temporum), the parietal bones (ossa parietalia), the frontal 
bone (os frontis), and the eihmoid bone (os eihmoiedum),. Many of 
these are very similar to entire vertebr&, or to the parts of vertebr®. 
Most of them are flat altogether orin part ($ 234), concave internally, 
and convex externally. They unite and enclose a considerable ca- 
vity. One face presents elevations and depressions (fosse, et eminenli@, 
S. juga digitalia, cerebralia),similar to those produced by the finger ja 
a soft mass, and which resemble the external surface of the brain. 
Most of them are developed by several points of ossification. 


L OF THE BASILAR BONE,. 


8 527. The basilar bone (0s basilare) was first described as a single 
bone by Seemmerring. Its anterior portion correspondsto the sphenoid 
bone (os cuneiforme, S. sphenoideum, S. alatum, pterygoideum, multi- 
Jorme, polymorphon), and its posterior portion to the occipital bone 
(os occipitis), which are generally described as separate bones, because 
'they are separable from each other in the skulls of young subjects; 
"but as they are found fused together when the other bones of the body 
‚are perfectly developed, and as the different parts of which they are 
composed are then united and blended, Soemmerring’s opinion is more 
correct than that of those who preceded him.* The, basilar bone 
may then be termed also the spheno-occipital bone (os spheno-occi» 
pilale). 

N Bin The basilar bone occupies the inferior, middle, and posterior 
part of the skull. It is so wedged in between the other bones of the 
skull, that it articulates with all. Although it should be considered 
as one bone, the best way of describing it is to distinguish it, as is 
generally done, into two portions, tbe anterior, or the sphenoid bone, 
and the posterior, or the occipilal bone. 





* Knochenlehre, p. 109.— Spix attibutes this opinion to Mondini, and blames it 
ee Munich. 1815, p. 16) ; but we think he is BE in bothrespects. 
ondini, it istrue, speaks (Anat,, Marburg, 1540, p. 48.57) of a dasilar bone of the 
head; but he expressly considers the occipital bone as a separate bone, and under- 
stands by the term basilar thesphenoid, the temporal, and the ethmoid bones ; so 
that he counted only five bones in the skull. On the other hand, as the sphenoid 
and the occipital bones are always fused together, even before all the bones are 
.p a developed, we cannot consider them astwo distinot bones, at least in man 
‚although they are always distinct in most animals, for then we could not regard 
the sphenoid bone as a single bone with any more propriety. ; 
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@. OF \THE OCCIPITAL BONE. 


8 529 The oceipital bone (pars S. os oceipitale) forms thelower and 
posterior portion of the basilar bone, and appears in every respect as 
an enlarged vertebra, Like all the vertebr, it presents a ring com- 
posed of a thicker anterior portion and a thinner posterior portion ; the 
latter however is much more developed, is absolutely and relatively 
broader and higher than in the other vertebr&, while the anterior is at 
least smaller than the bodies of the dorsal and lumbar vertebr. 

$ 530. We distinguish, in the oceipital bone, the basilar portion (par s 
S. processus basilaris), the condyloid parts (partes condyloidez, S. jugu- 
lares), and the sgquamous portion (pars squamea). 

$ 531. The basilar portion corresponds to the bodies of the other 
vertebr&, and consequently should be called the body. It is the most 
anterior, the smallest and the narrowest portion of the bone. In 
form it is an irregular hexagon, broader backward and downward, and 
thinner forward and upward. The middle part of its posterior edge 
is Jagged, and forms the anterior edge of the occipital foramen. The 
two posterior lateral edges are inclined from behind forward and from 
within outward, and are blended with the anterior edges of the condy- 
loid portions. The two anterior lateral edges converge towards each 
other forward. Its transverse anterior face is covered with cartilage, 
and when the basilar bone is perfectly developed, it is fused with the 
centre of the sphenoidal portion. 

' The upper or posterior face of the body strongly inclines from before 
backward, which depends particularly on the considerable thickness of 
the anterior portion. From one side tothe other is a deep depression, 
called the ‚fossa of the medulla oblongata (fossa medulle oblongate). 
The line of demarkation which separates it from the anterior lateral 
edge is generally marked by the furrow of the posterior petrous sinus 
(sulcus sinus petrosiposterioris). The inferior or anterior face is straight 
in comparison with the preceding.‘ When, however, the skull is in its 
naturalsituation, it ascends from behind forward. We remark there, 
on the median line, a projection from before backward, called the 
basilar crest, or spine (crista, s. spina basilaris, s. pharyngea) ; Or 
the sides, two transverse symmetrical elevations; and behind these, 
several depressions. At its most posterior portion, it assists a little 
in forming the anterior extremity of the occipital condyles. 

$ 532.. The squamous portion forms the posterior and lateral parts 
of the oceipital bone. It is thin, flat, broad, and curved in its upper | 
and posterior portion which is the most considerable ; and in its infe- } 






riorand anterior part, which is the smallest,—uneven, thick, and irre- | 


gular. The latter corresponds to the anterior part of thearch of the | 
vertebr&, which supports the transverse and articular processes; the | 
former, to the posterior part of the same arch, in the middle of which 
is the spinous process directed backward. The second is the proper | 
occipital portion of most anatomists ; the other embraces the condyloia, 
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' articular, or jugular parts (partes condyloidez, articulares, jugulares) 
of authors, 

$ 533. The condyloid or articular portions are narrower and thicker 
forward, and backward they are broader and thinner. Their faces and 
edges are very uneven. On the upper face, where it joins the basilar 
portion, isa protuberance called the jugular tubercle (tuberculum jugu- 
lare) Backward and outward is a considerable furrow, which pro- 
ceeds from behind forward, and from without inward ; thisis called the 
groove of the transverse sinus (sulcus sinus transversi). Between this 
furrow and the process is the anterior opening of the posterior condyloid 
canal (canalis condyloideus posterior). 

On the inferior face we notice aconvex eminence, the condyloid pro- 
cess (processus condyloideus) which is directed from behind forward 
and from without inward. Before, above, and on the outside of this 
eminence, is the external opening of the anterior eondyloid canal 
(foramen condyloideum anterius). Directly behind its posterior extre- 
mity isthe posterior opening of the posterior condyloid canal and the 
condyloid fossa (sinus condyloideus). Behind and on tbe inside of 
this opening, in the circumference of the posterior part of the lateral 
parietes of the large occipital foramen, are well marked muscular im- 
pressions. 

Internally, the articular portion is broad before, and presents an 
inner surface inclinedfrom above downward and inward. Its internal 
edge is uneven. It forms the lateral wall of the large occipital fora- 
‚men. Behind and below the jugular tubercle, it presents the internal 
orifice ofthe anterior condyloid canal. 

The external edge commences by the large jugular fissure (sinus 
Jugularis), atthe extremity ofthefossa of thelongitudinal sinus. Next 
comes a small eminence covered with cartilage, and called the jugular 
process (spina jugularis), and then aslightly serrated edge (margo. 
mamillaris). 

_ Backward, the condyloid portion is continuous with the proper occi- 
‚pital portion. 

$ 534. This last portion, which several anatomists, as Loder, con- 
trary to all analogy, have called the body, curves from below and for- 
ward upward and backward. It is triangular, and seems formed of 
two portions, the inferior of which is broader than the superior, 
which unite at an obtuse angle. 

The upper half of the external face is smooth, while the muscular 
impressions and the depressions render the lower half uneven. The 

upper cireuit of the latter is formed by the upper curved line (linea 
semilunaris superior), which is convex above, and extends from one 
side of the squamous portion to the other. Towards the middle of the 
inferior portion is a second semicircular elevation, the lower curved line 
} Be semilunaris inferior), which extends as far as the preceding. 
- This inferior half is itself divided into a right and a left portion, by a 
gitudinal eminence more or less distinct according to the individual, 
external occipital crest (crista orcipitalis externa), which always 
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begins with a greater and broader projection, termed the external occi“ 
pital protuberance (spina occipitalis externa) ; this extends to the poste+ 
rior edge of the large oceipital foramen. The enlarged edge of the 
latter produces in some measure a third curved line, the occiyntal crest 
(crista oceipitalis), concentric with the two preceding, and having the 
same uses. 

The internal face of the squamous portion is divided by the crucial 
ridge (eminentia cruciata) into four nearly equal depressions. The 
upper half of the longitudinal branch of this eminence is the fossa of 
the termination of the longitudinal sinus of the dura mater (suleus lon- 
gitudinalis). The two transverse branches are the lateral foss® 
(sinus transversi), which receive the’ lateral sinuses. The falx cere- 
belli is attached to the internal occipital crest (crista oecipitalis interna), 
which is that part of the longitudinal branch situated below the inter- 
crossing, and so called because it projects more or less, and is seldom 
grooved. The foss® are bounded by two parallel elevations. They 
are rarely symmetrical: in fact, the lower part of the longitudinal 
branch corresponds exactly to the median line ; the upper, however, 
rarely presents the same arrangement, so that the two lateral eleva- 
tions, between which the fossa extends, descend at an equal distance 
from this line, and the centre of the fossa falls exactly upon it. The 

. fossa more commonly separates to the right and left, and one of the 
edges descends along the median line; and not unfrequently the fossa 
extends to one side, so that itsinternal edge passes very far, sometimes 
even half an inch, beyond the median line, hence the defect in sym- 
metry is much more evident. Most frequently, in two of every three 
cases, the lonpgitudinal fossa goes to the right; hence the left trans- 
verse fossa is longer, but at the same time the rightis broader. The 
latter is a direct continuation of the longitudinal fossa, while the left 
joins tbe two by an oblique fossa. It sometimes, though rarely, hap- 
pens that one of the transverse fossz follows the same direction as the 
longitudinal, so that the inferior extremity of the latter is uninterrupt- 
edly continuous with it; but then the trausverse eminence, which is 
single, occupies its usual place, even so that when the longitudinal 
fossa is turned very much to the left, the upper half of the longitudinal 
eminences is found on the median line. 

The cerebellum is situated in the inferior foss&, which are hence 
called the inferior occipital foss@, or the foss@ ef the cerebellum (foss@ 

-cerebelli). The superior foss& receive the posterior portion or the lobes | 
of the cerebrum ; hence they are called the cerebralor upper occipital \ 
‚foss@ (fosse cerebrales). The former are often smooth ; sometimes, 
however, we find alternate elevations and depressions, which are con- | 
vex above and concave below, forminga concentric, narrow, and plane 
series, which proceeds from the median line to the lateral edges. The 
digital impressions and mamillary eminences of the inferior foss® | 
are more rounded, straighter, broader, and more distinct. I 

Atthe place wbere the foss® cross, the internal face of the squamous | 
portion has a large projection called the internal occipital protuberance | 
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(spina oceipitalisinterna). As this protuberance corresponds to oneon 
the outside, the thickness of the bone is greatest in this place, ‚being 
sometimes half an inch. 


5b. OF THE SPHENOID BONE. 


$ 535. The sphenoid bone occupies the middle and a part of the 
anterior region of the base of the skull, and a small part of the lateral 
regions. 
It is composed of a central portion, the body, and several® ‚Drocesses, 
some of which are on the sides, and others below. This arrangement 
causes it to resemble a vertebra. 
$ 536. The body is continuous posteriorly with the basilar portion 
of the occipital bone. Above this point it curves more or less upward 
and forward, sothat theupper and unattached portion of its posterior 
face succeeds the upper part of the basilar’portion ($ 530). This 
posterior face is very rough, and its upper edge is more or less pro- 
longed, to give urigin to the posterior clinoid processes (processus clinoi- 
dei posteriores). 
The upper face is nearly always distinetly divided into three suc- 
cessive parts. The posterior part is grooved in a transverse direction, 
and forms the sella Zurcica, in which the pituitary gland is situated. 
The middle, which is smaller, ascends more or less obliquely from 
behind forward ; it is most generally a little convex or plane, and is 
rarely grooved. It is the crossing-place of the optic nerves. The 
anterior is horizontal. 
The anteriore edge of the upper face is serrated, and forms in its 
centre a large projection, 
The lateral faces descend slightly from within outward. On the 
limit which separates them from the superior face is a groove, the caro- 
tid groove (sulcus caroticus), which lodges the internal carotid artery. 
Near their anterior extremity, or on the limit between the inner and the 
upper face, we see on each side a more remarkable projection, in which 
the line of demarkation between the middle and posterior portions of the 
superior face terminates; these are the middle clinoid processes (pro- 
cessus clinoidei medü). These processes sometimes unite, when largely 
developed, with the posterior and the anterior clinoid processes; the 
latter union is more common than the former, and is sometimes seen 
alone, while the former never occurs without it. 
The anterior face, which is slightly convex, is not always formed by 
a plate fused with the rest of the bone, but often by two distinct pieces 
of bone, which are very thin, and are called the sphenoidal horns (cor- 
nua sphenoidea). Itis always imperfect at itsupper part, and presents 
in its centre a longitudinal eminence called the sphenoidal crest (spina 
8. crista sphenoidalis). 
The under face is slightly grooved. Forward and in its centre it 
A forms a small, thin, longer or shorter eminence, called the sphenoidal 
Ar  beak (rostrum sphenoidale), 
! VOL. 1, F 
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The crest and the beak of the sphenoid bone are more or less con- 
tinuous with each other. 

The body of the sphenoid bone is formed in the adult of very thin 
walls, and is hollowed into two large cavities, the sphenoidal sinuses 
(sinus s. antra sphenoidalia), aright and a left, which are separated by 
a longitudinal partition, of which the crest and the beak are prolon- 
gations, and the surface of which is often increased by the projections 
which arise from it. 

8537. The processes of the sphenoid bone are the large wings 
(ale magn®), or the middle processes (processus medii); the small 
wings (ale minares), or the superior processes (processus superiores) ; 
and the pierygoid or inferior processes (processus pterygoidei s. in- 
JFeriores). 

8 538. The large wings arise below from the lateral wall of the body. 
At first narrower, they become broader forward and backward, curve 
forward and outward, and terminate in an upper and a lower point. 
Their form is triangular. Their concave face, which is turned inward, 
is uneven ($ 535); the anterior, which is square and also turned 
inward, is almost straight, or rather slightly concave. The external 
is convex from above downward, and a little concave from before 
backward. The inferior, a continuation of it, is straight. 

$ 539. The upper, or the small wings, are much smaller than the 
preceding, and are lateral projections of the anterior part of the upper 
face of the body. They arise by two roots, an anterior and superior, 
which is thin; a posterior and inferior, which is thicker. Their 
direction is forward and upward, but principally outward. They are 
flat and thin, convex and sharp before, concave and thicker behind, 
and terminate outward in a free point. The inner circuit of their pos- 
terior edge, is a tubercle, called the anterior clinoid process ( processus 
clinoideus anterior). This process is opposite the posterior clinoid 
process. It often unites with the middle clinoid process ($ 536) ; by 
which arrangement there is behind the optic foramen a second opening, 
situated at the anterior extremity of the carotid groove, and through 
which the carotid artery passes. ri 

We less commonly find a third opening which results from the 
union of the middle and posterior clinoid processes. 

It rarely happens that the anterior clinoid processes are united with 
the posterior, only by a long slip of bone. 

All these anomalies occur on both sides more frequently than on 
‚one only., 

8 540. The lower, or the pterygoid processes detach themselves from 
the boundary which separates the inferior and lateral face of the body 
from the origin of the large wings, where the bone is thickest. They 
direct themselves from above downward, at the same time being 
inclined slightly outward. They divide posteriorly, soon after arising, 
and even at the place of origin, into two thin layers, called the 
pterygoid wings (lamine pterygoidee), which are fused together in 
almost their whole extent forward. The internal, which separates 
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them behind, is termed the pterygoid fossa (fossa pterygoidea) ; ut 
their lower part, they separate also from each other forward, thus 
forming the pterygoid, or the pterygo-palatine noich (fissura ptery- 
goidea, s. pterygo-palatina). 

The inner and longer layer terminates in a rounded hook‘ turned 
outwardly, called the pterygoid hook (hamulus s. uncus pterygoideus). 
As this hook is the continuation of the posterior edge, and as the 
anterior edge is equally prolonged, although a little less so, there 
exists between them a more or less considerable furrow. 

The external layer, which is the shortest, terminates much higher 
than the preceding. At its summit, it curves inward, under the infe- 
rior face of the body, with which it is often intimately connected. This 
reflected part is termed the vaginal process (processus vaginalıs). 

$ 541. In and between the different parts of the sphenoid bone are 
deep fissures, notches, and openings, through which the vessels, and 
especially the nerves, pass. 

Between the two roots of the upper wing, we find the optic fora- 
men, or more properly the optic canal (canalis opticus), which is short, 
rounded, and more broad than high. 

Below this hole, between the upper and the middle process and the 
anterior part of the lateral face of the body, we remark a considerable 
irregular space of an elongated triangular form, broader inward and 
downward, and extending obliquely from without inward. This is 
the sphenoidal fissure ( fissura sphenoidea propria s. spheno-sphenoidea). 
It is usually open externally, because the point of the small wing 
does not touch the upper edge of the large wing : but these two 
parts often touch, forming a true foramen, 

The foramen rotundum is foundin the root of the great wing, below 
this fissure; and it is separated from its inferior and posterior extre- 
mity by a small bridge of bone. It is a very short canal, which 
is continuous forward and backward with a semi-canal. 

The posterior semi-canal unites more or less evidently with a much 
larger opening, near the posterior angle of the large wing. The 
direction of this is from above downward; it is situated much more 
behind and outward, and is called the foramen ovale. 

Between the foramen ovale and the foramen rotundum, we some- 
times find a much smaller hole, which also penetrates the large wing 
from above downward. 

Direetly behind the foramen ovale, and outside of its external 
extremity, the large wing is always pierced from above downward by 
another foramen, the spheno-spinous (‚foramen spinosum). 

Finally, the vidian or the pterygoid canal (canalis vidianus) passes 
through the substance of the sphenoid bone to where the large and 
small wings are detached from the body, immediately below its divi- 
sion, Its direction is from before backward, from below upward, and 

 - from within outward. N 
$& 542. The history of the development of the basilar bone is very 
de complex, because each of its two parts, which are still separate from 
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each other but a little time before the whole organism is perfectly de- 
vnae are successively formed by a considerable number of osseous 
nuclei, 

$ 543. The occipital portion appears long before the sphenoidal 
portion. According to our researches, it is usually formed by eleven 
points of ossification,which gradually develop themselves; eight for the 
squamous portions*, the other three for the articular and basilar por- 
tions. The rudiment of the squamous portion begins to show itself at 
the second month, directly behind the large occipital foramen, in the 
form of a pair of triangular nuclei, separated in the middle. These two 
osseous pieces fuse together. At the same time, a second pair ap- 
pears, situated upward, corresponding to them in form, and represent- 
ing the upper half of the squamous portion ; these also, at the fourth 
month, unite with each other, and also with the inferior part, except 
in the region of the jugular tubercle, where a sensible opening still 
remains. About the same period, we find a third pair, situated out- 
ward and upward, on the sides of the second : while this unites to the 
last, a fourth forms in the highest part, above the second. Thus the 
same formation is thrice repeated, until all the pieces are united, which 
most generally happens sooner or later, but sometimes never takes 
place. The sgquamous portion is usually formed at the fifth month. 
We, however, remark on each side of the fetus at birth, frequently 
even much later, one suture extending from the upper extremity ofthe 
serrated edge, and following the jugular process, inward and upward ; 
a second, which goes directly downward, from the upper extremity of 
the bone ; and a third, which proceeds exactly upward from the lower 
edge of the squamous portion. These three sutures indicate that tbe 
“ squamous portion is composed of several pieces, which often remain 
insulated during life, and are then called the wormian bones (ossa 
wermiana s. triquetra). “ 

The condyloid portions appear a little later than the squamous 
portion, but always earlier than its upper part. They first show them- 
selves as small, single, oblong and rounded osseous nuclei. The 
middle basilar portion is ossified the last. 

These four portions fuse together in the same order as that in 
which they were ossified. The squamous part is separated from the 
rest long after its different nuclei are united in a single bone. In the 
full grown foetus tbe oceipital portion is still formed of four pieces, of 
which the two condyloid portions are united before with the basilar 
portion, behind with the squamous part, but in no place with each 
other. This insulation remains even after birth, for we have seen it 
in a subject seven years of age. 

As in all the vertebr&, the posterior part of the ring is developed 
the soonest, since the pieces of the squamous portion are first united, 


* Without doubting the existence of four pairs of germs in the squamonus por- 
tions ofthe occipital, or proral bone, Beclard asserts that this arrangement, far 
from being constant, should be considerel a rare variety. Headmits but four 
points of ossification in this portion, u 
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then this portion joinsthetwo condyloid portions, and these last three 
have longbeen united when the basilar portion is still entirely distinct. 
The marks of separation between the condyloid and the squamous 
portions disappear internally later than they do externally; the con- 
trary rarely happens. 
$ 544. The sphenoid portion ossifies much later than the occipital 
portion. The osseous nuclei first appear in the third month of preg- 
nancy inits two large wings ; next, one forms for each internal layer 
of the pterygoid processes. Afterwards, we see a third pair of osseous 
germs in tbe circumference of the small wings; then, at the age 
of eight months, a seventh and eighth nucleus which are fitted to one 
another inthe body. Atfive months, afıfth pair forms near this fourth 
pair, between it and the large wing. The two middle nuclei of the 
_ body then fuse with each other. A sixth pair is soon developed at the 
internal part of the circumference of the optic foramen : finally, 
a seventh appears between this and {he fourth. Thus, towards the 
beginning of the seventh month, the sphenoid portion is composed of 
 thirteen distinet nuclei, since although seven pairs of nuclei are 
formed, the first two germs of the body are already united. 

After this period, the number of osseous nuclei continues to dimi- 
nish as they unite., The nuclei which unite first are those of the 
parts of the sphenoid portion, which stillcontinue for a long time to 
form so many separate pieces ; thus the fourth, the fiftı and the 
seventh pairs become one; the first and the second become the second 
and third ; the third and the sixth, a fourth and fifth ; whence it fol- 
laws that at eight months, the sphenoid portion is composed of five 
pieces, the two large wings, the anterior wings, and the body. Ina _ 
short time the anterior wings unite, and the bone is then formed of 
four pieces only, next the body and interior piece unite, so that in 
the full-grown foetus the sphenoid portion comprises three pieces, 
because the large wings and the pterygoid processes are still separated 
from those of the centre. These three pieces unite during the first 
months after birth. 

The body and the large wings are very rarely united before joining 
with the small wings, already blended with each other; then, the 
sphenoid portion is composed of two parts, an anterior, which is larger, 
and a posterior, which is smaller. This anomaly is certainly very 
remarkable, because it coincides perfectly with the arrangement 
existing in most mammalia during the whole period of existence, 

The body of the sphenoid portion is full and solid for a long time 
after birth. The sphenoid sinuses are however gradually developed, 
ist, beeause the bony substance disappears in the middle; 2d, because 
3 special layer of bone, called the sphenoidal horn, forins on each side, 
and from below upward; this seldom remains distinct, but is generally 
fused with thesphenoid bone, rarely with the ethmoid or palate bone. 

The sphenoid bone is thus gradually developed by sixteen, and the 

 basilar bone by twenty-seven points of ossification*. 


! Ca * See, on this subject, our Considerations anatomiques et physiologiques sur les 
ii pieces osseuses qui enveloppent les parties centrales du systeme nerveur, el sur 
‘ Y2 
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$ 545. The oceipital portion of the basilar bone articulates back- 
ward and upward with the parietal bones, in most of its extent, 
which gives rise to the lambdoidal suture. At the place where 
the parietal bones cease, the articulation of the mastoid portion of the 

, temporal bone with the lower extremity of the sguamous portion and 
the posterior part of the condyloid portion of the oceipital bone, com- 
mences; this produces the mastoid suture, at the end of which the 

* jugular process joins the posterior part of the internal edge of the 
petrous portion ofthe temporal bone. We then find between this last 
and the condyloid portion a space for the sinus of the jugular 
vein. Fipally, the external edge of the condyloid and of the basilar 
portion unites, by a fibro-cartilage, with the anterior part of the 
internal face of the petrous portion of the temporal bone. 

The sphenoid portion articulates with the summit of the petrous 
portion of the temporal bone, by the posterior edge of the large wing 
by a broad layer of fibro-cartilage, and by the sphenoidal spine 
by means of a suture; with the anterior edge of the squamous portion 
‘of the temporal bone, by the internal edge of its large wing; with the 
frontal bone above, and with the malar bone below, by the anterior 
edge of this same wing. Between the lower edge of the anterior face 
of the large wing and the posterior edge ofthe upper face of the body 
of the superior maxillary bone, we find the spheno-maxillary or infe- 
ferior sphenoidal fissure (fissura spheno-mazillaris, s. sphenoidea in- 
Ferior), which is applied at an acute angle backward, inward and up- 
ward against the sphenoidal fissure. The upper edge of the anterior and 
internal face of thesphenoid portion, articulates with the posterior edge 
of the orbital portion of the frontal bone.. Where the large wing sepa- 
rates below to form the inferior edge of the upper sphenoidal fissure, 
the suture is continuous between the small wing and the frontal bone, 

Where the frontal bone terminates, the anterior edge of the body 
of the sphenoid portion articulates with the posterior edge of the cri- 
briform plate. The posterior edge of the perpendicular plate of the 
ethmoid bone lies along the sphenoidal crest, and the beak of the 
sphenoid bone insinuates itself into the cleftof the vomer. Finally, the’ 
perpendieular portion of the palate bone descends, in front, on the 
inside of the internal plate of the pterygoid process, and its pyrami- 
dal portion insinuates itself into the pterygoid fissure, i 

In this manner the basilar bone articulates with all the bones o 
the skull, and with five of those of the face. 

& 546. Thhe occipital portion of the basilar bone presents numerous 
and very various anomalies, while those of the sphenoid portion are 
rare, and of an entirely opposite character. ‘The original defects of 
formation of the former consists essentially in its division into seve- 
ral pieces; this anomaly is most common in its squamous portion. 
The least anomaly is the existence of a greater or less number of 
small bones in the lambdoidal suture. We not unfrequently find one 
of them at the summit of this suture, where it results from a want of 


leurs anneres, in the Journal complementaire du Dictionnaire des sciences medi- 


cales, vol. i, p. 211). Spix has arıived at the same conclusion as oufkelves, (Cepha- 
log enesis, p. 17.) { ‚Et 
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union of the last pieces of which the sguamous portion is composed 
with the others. It is less frequent that the third piece, on one or both 
sides, is not united, and forms alarge bone, which. descends obliquely 
in the lower part of the lambdoidal suture. 

More rarely still the second pair remains separated from the first 
which is tbe lowest, by a suture passing obliquely through the middle 
of the squamous portion. 

Finally, the rarest anomaly is where a longitudinal suture traverses 
all the height of thesquamous portion from the angle of the lambdoi- 
dal suture to the large occipital hole, and divides it into two lateral 
portions. 

So, too, the condyloid portions seldom remain a long time separate 
from the squamous and basilar portions : still less do they continue 
distinct during life. 

The condyloid portions and the basilar process vary from the normal 
state, principally by the existence of unusual processes, which are 
directed from above downwards, and are often considerably long; 
these exist most generally near the occipitalforamen, either on one or 
both sides, and are more or less firmly articulated with the transverse 
processes of the first cervical vertebra. These processes are much 
more rarely found before the occipital foramen, between the anterior 
extremities of the two condyles.* 


II, OF THE TEMPORAL BONES, 


















$ 547. The temporal bones (ossa temporum)f are situated on the 
sides of the head, and are separated from each other below by the basi- 
lar bone, and above by the parietal bones. They occupy part of the 
middle region of the base of the skull, and the inferior part ofits lateral 
faces. We distinguish in it a part which is more solid and thick, and 
which may be compared to the bodies of the vertebr&, and the lateral 
parts, orthe arches, from whence processes arise. Each of these bones, 
however, only represents the half of a vertebra. The rock, or petrous 
portion (pars petrosa) is the body; and the syuamous portion (pars 
squamosa),which reaches above the last,is the arch. Usually, this bone 
is divided into three parts—the squamous, the petrous, and the mastoid 
portion. The last, however, is only an appendage of the second. 
$ 548, The most important part of the temporal bone is that which 
corresponds to the body of the vertebre,—the petrous portion,and is so 
called from the hardness which characterizes it when perfectly deve- 
loped. It is also called the pyramid, from its triangular form. Its base 
is turned outward and back ward, its summit forward and inward. One 
of its three faces looks forward and upward, a second backward and 
inward, and a third downward. The first andthe second are separated 


: meokel, De ana: duplic. p. 24.—Deulsches Archiv. für die Physiologie, 
vol. i. part iv. p. 6. 

+, We shall not mention herethe internal structure of the temporal bone, nor the 
little bones of the internal ear. These will be described when speaking of the 
organ of hearing. 
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from each other by the upper, the second and the third by the inner, 
the third and the first by the outer angle. 

$ 549. The internal organ of hearing is situated within the petrous 
portion. The internal carotid artery passes through it to penetrate 
the skull, and the facial nerve to go to the face. On its surfaces and 
edges we can trace these two passages. We see also others which 
correspond to the anastomoses of the nerves, as to the venous 
sinuses of the dura-mater. 

$ 550. The most important of these marks ER to the organ of 
hearing. 

Near the centre of the upper face, we find a large transverse ridge, 
formed by the projection of the upper semicircular canal of the laby- 
rinth, which is here naked duringthe early stages of uterine existence, 
at which period itis not yet covered with a plate of bony substance ; 
and we remark above it a deep fossa, which receives the dura-mater, 

® the traces of which are gradually effaced after birth. 

In the middle and forward, we see on the internal face a considerable 
rounded opening, depressed from above downward, in which the audi- 
tory and the facial nerves are situated. This is the internal auditory 
‚foramen (porus acustieus internus). This opening leads into a cavity, 
divided by a transverse portion into two openings ; a superior, which 
is smaller, and an inferior, which is larger ; the former leadsinto the 
Fallopian canal (aqueductus Fallopü) by several openings, the other to 
the labyrinth. 

Below this opening, on the boundary between the inner and the 
lower face, we find the Zriangular orifice of the aqueduct of the cochlea ; 
behind which we see, at the same height, the orifice of the aqueduct of 
the vestibule, which is turned back and flattened. 

On the limit between the upper and the lower face, are two imper- 
fect bony canals, separated from each other by a bony projectioß, 
The inferior, which is also larger, is the osseous portion af the Eustachian 
tube (tuba Eustachiana ossea). The upper is smaller, and gives 
attachment to the tensor muscle of the membrane of the tympanum 
(musculus tensor tympani). 

The external portion of the inferior face, which is the most exten- 
sive, forms an elliptical canal, the osseous portion of the auditory passage 
(meatus auditorius osseus), which cpens externally by a broad orifice, 
called the external auditory Dee (foramen s. porus acusticus exter- 
nus 

ii Fallopian canal proceeds Arst obliquely from above down- 
ward, and from within outward; then from behind forward, and from 
below upward, to arrive at the "inferior face, where it terminates in 
the siylo-mastiod foramien (foramen stylo-mastoideum). It gives pas- 
sage to the facial nerve. 

On the upper surface, along and over the canal for the tensor tym- 
pani muscle, is a fissureleadingto a canal which opens with the aque- _ 
duct of Fallopius. 
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Atthe anterior extremity of this surface, above and within the ante- 
rior orifice of the carotid canal, we observe a semicircular and super- 
ficial depression, which corresponds to the nerve of the fifth pair. 

$ 551. Thetraces of the vessels are, 1st, the the canal of theinternal 
carotid artery (canalis caroticus internus), which curves from below 
upward and from within forward, of which the ewzternal orifice (foramen 
carolicum externum inferius) is found in the centre of the inferior face, 
while the internal (foramen caroticum anterius s. superius) is seen at 
the summit of the superior face, where this canal, deprived of its upper 
wall in a considerable extent, forms in reality only a semi-canal. 

2d. On the inferior surface, directly behind the orifice of the aque- 
duct ofthe cochlea and the posterior opening of the carotid canal, is a 
more or less extensive fossa ( fossa bulbi ven® jugularis interne) for 
the sinus of the internal jugular vein ; a fossa which communicates 

by fissures with the two aqueducts. 

3d. At the upper angle the /issure of the superior petrous sinus 
(suleus petrosus superficialis). 

#th. On the internalsurface of the mastoid process, the fissure ofthe 
transverse sinus (suleus sinus transversi), which is generally directed 
very far forward and upward, and occupies most of this surface. Very 
rarely, this fissure is very small, or is even entirely deficient, when the 
transverse sinus, varying from its usual rout, descends entirely or 
almost entirely on the occipital bone alone, or follows a longitudinal 
direction. Of more than fifty well developed temporal bones before 
us, the fissure is entirely deficient in but one, and extremely small in 
two only. 

5th. We generaälly see on its posterior face, a little above the centre, 
the mastoid hole ( foramen mastoideum), the internal orifice of a canal 
which usually extends some lines within the bone, and commences on 
the boundary between the mastoid portion and the occipital bone, oron 
the outer face of the mastoid portion, 

$ 552. The muscular eminences and depressions are— 

ist. The styloid process (processus styloideus), at the posterior extre- 
mity of the under edge of the pyramid: this varies much in length, 
and sometimes exceeds two inches. This process is sometimes en- 
tirely free, and is often composed of several pjieces—a curious analogy 
with animals. It arises between two broad, flat, bony processes, 
called the vaginal processes (vagin® processus styloidei). 

2d. Behind the styloid process is the conical mastoid process (pro- 
cessus masioideus). The siylo-mastoid foramen ($ 550) (‚oramen stylo- 
mastoideum) ıs situated between these two eminences. 

3d. Behind the mastoid process is the mastoid fissure (incisura stylo- 

 mastoidea), 

$ 553. The squamous portion is slightly rough on its outer face for 
the insertion of the temporal muscle. Forward and downward the 
external face extendsin athin process, flattened from without inward, 
ealled the zygomatic process (processus zygomatieus jugalis), and of 

which the external and longer root is placedover the external auditory 
B foramen, the orifice of which it closes above, while the lower, which is 
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transverse, and called the articular eminence (tuber artieulare), is found 
before the transverse articular cavity (cavilas articularis) of the lower 
maxillary bone. Anteriorly, it eircumsecribes this cavity, with which 
it is insensibly continuous. Behind, the cavity is bounded bya trans- 
verse projection, situated before the anterior part of the osseous audi- 
tory passage, but entirely separate from it, and which varies much in 
thickness and height. 

Advancing from behind forward, the zygomatic process separates a 
little from the squamous portion, and its anterior extremity reaches 
over the anterior edge of the same. 

The internal surface of this portion of the temporal bone presents 
digital impressions and mamillary eminences, and generally, at its 
upper part, a transverse arterial fissure. 

$ 554. In the full-grown foetus, the temporal bone is formed of four 
pieces of bone, the petrous, the mastoid, and the sqguamous portions, and 
the ring ofthe tympanum (annulus membrane tympani). This last is 
the only vestige of the osseous auditory canal. Itiselliptical in form, 
longer from above downward than from before backward, is not en- 
tirely closed at its upper part, is attached to the petrous portion im- 
mediately before the cavity of the tympanum by almost its whole ex- 
ternal ecircumference, and to the lower part of the squamous portion 
by its two upper extremities, is broader and thicker before than be- 
hind, and offers, at its internal circumference, a deep fissure, in which 
the membrane of the tympanum is inserted. 

Some time after birth, these four parts are fused together. The se- 
paration, which existed between the upper extremities of,the ring of the 
tympanum and the squamous portion disappears first. The trace of 
separation which continues the longest is between the petrous and the 
squamous portions, especially on the internalface: for, although the 
marks of separation between the squamous and the mastoid portions 
disappear entirely on the outside, we see through life a suture which 
exists in most of its length, between the internal face of the squa- 
mous, and the upper face of the petrous portion. This suture, called 
the squamo-pyramidal suture (sutura squamoso-pyramidalis), extends 
forward, where it is called the fissure of Glaser (fissura Glaseri), 
passes under the articular cavity, before the bony portion of tbe audi- 
tory canal, through all the substance of the bone, and terminates in 
the cavity of the iympanum. 

The ring ofthe tympanum gradually enlarges, and unites with 
the petrous portion on all sides, and increasing out of proportion 
with the other parts ofthe bone, from a simple ring rounded and flat- 
tened from without inward as at first, it becomes a canal half an 
‘inch long and compressed from before backward, the osseous portion 
of the auditory canal, which. remains however for a long time 
imperfect and cartilaginous at the lower part of its circumference, 
backward. 

However, the petrous and squamous portions increase also very 
much, by the development of the mastoid process. Atthesame time, 
the squamous portion is not only higher, but becomes more convexX eX- 
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ternally, instead of being straight as hitherto. The zygomatic process 
also changes its form; itthrows itself outward, separates very much 
from the squamous portion, and extends beyond its anterior edge in the 
same proportion. A remarkable change supervenes also in tbe situa- 
tion of the glenoid cavity and ofthe articular process, which previ- 
ously plain, very broad from before backward, and very oblique from 
above downward, and from without inward, become almost transverse, 
and are considerably developed, which gives more firmness to the tem- 
poro-maxillary artieulation. 

$ 555. The temporal bone articulates, 1st, by its mastoid, petrous, 
and squamous portions, with the basilar bone behind and forward. 
2d. By its mastoid and squamous portions above with the inferior edge 
of the parietal bones. The first artieulation is by a serrated suture, 
and the second by the squamous suture ($. sguamosa):the two bones 
gradually becoming thin to the extent of from four to six lines, and 
fitting to one another, so that the squamous portion covers the parietal 
bones. 3d. The temporal bone articulates with the malar bone by a 
dentated ‚suture, and 4th, with the lower maxillary bone, which moves 
upon it, by ligaments. 


Ill. OF THE PARIETAL BONES. 


$& 556. The parietal bones (ossa bregmatis, 3. verticis, s. parietalia), 
are only portions of a vertebra. We ought to consider them as the 
complements of the lateral parts ofthe temporal bones and of the 
sphenoid bone, between which they are wedged in. They stand 
together on the median line, and are often united in a single bone. 
They occupy the upper part of the lateral faces and the summit of the 
skull, have an almost regular quadrilateral form, and are flat in every 

art. 

i $& 557. The edges which circumscribe them are the upper, inner, or. 
sagiıtal edge (margo sagittalis), the anterior, fronta, or coronal edye 
(margo frontalis, s. coronalis), the inferior or squamous edge (margo 
squamosus), and the posterior or occipital edge (margo occipitalis). 
The angles formed by the union of these four edges are called, the 
upper and anterior or the frontal angle (angulus frontalis), the upper, 
posterior or the occipital angle (angulus oceipitalis), the lower and ante- 
rior or the spheniod angle (angulus sphenoideus), and the lower and 
‚posterior or the mastoid angle (angulus mastoideus). 

& 558. They appear especially on their outer face, and more particu- 
larly, in young subjects, formed very distinctly of two portions, united 
at an obtuseangle, the upper, which islarger, and the inferior, which 
is smaller. The skull is broadest where these two portions join; 
this partis called the parietal protuberance (tuber parietale). The 
upper is smooth, the lower is slightly uneven, and separated from the 
other by an arched rim, whence it has been called the semi-ciroular 


surface (planum semi-ciroulare). 


ı 
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The internal face, besides the usual cerebral and digital impressions, 
presents ascending and branching channels, which lodge arteries and 








u ei 


60 DESCRIPTIVE ANATOMY. 


veins (sulci meningei), called, from their arrangement, the fig-leaf. 
We also remark, especially in old subjects, along the upper and inter- 
nal edge sliyht depressions ( fove® glandulares), which sometimes extend 
even to the external table. At the inferior and posterior angle, a 
transverse furrow (suleus transversus), constantly exists and completes 
that seen on theoceipital and temporal bones ($ 551); alongthe sagittal 
edge is a slight fossa, which united to that on the opposite side, forms 
the fossa of ihe upper longitudinal sinus (sulcus sinus longitudinalis). 

Near the sagittal edge, we usually perceive on one or both of the 
parietal bones, the parietal foramen (foramen parietale). 

$ 559. Each parietal bone developes itself by a single point of ossi- 
fication, which first appears in the parietal protuberance. 

$ 560. These bones articulate with each other upward and inward, 
along their upper edge by the sagittal suture (sutura sagittalis), 
which goes directly from before backward on the median line; back- 
ward, with the occipital bone ($ 555); downward, with the temporal 
bone, by most of their squamous edge, and with the large wing of the 
sphenoid bone ($ 555) by the rest of this edge, asalso by the sphenoid 
angle; finally, with the frontal bone, by their anterior edge and by 
the coronal suture (sutura coronalis). 

$ 561. The sagittal suture is sometimes wholly or partially effaced, 
and the two parietal bones become one, although all the other bones 
remain separate and distinct. 

On the otherhand, we sometimes, but much more rarely, see one or 
both of them divided by a transverse suture into an upper and alower 
portion. We do not know that they are ever divided by a longitu- 
dinal suture into an anterior and a posterior portion, 


IV. OF THE FRONTAL BONE, x 

$ 562. The frontal or the coronal bone ( os frontis) occupies the 
anterior part of the skull. It corresponds to the squamous and condy- 
loid portions of the occipital bone. We observe, also, in the place 
corresponding to the large occipital foramen, an analogous opening, 
which however is not closed behind, because the frontal bone has no 
basilar process. Perhaps this last is represented by the body of the 
sphenoid bone. 

$ 563. This bone is divided into a frontal portion (P. frontalis), an 
orbitar portion (P. orbitalis), and a nasal portion. (P. nasalis). 

$ 564. The frontal portion is by far the largest. It corresponds to 
the squamous portion of the oceipital bone in form and situation. Like 
that, itis composed of two parts, united at an obtuse angle, the upper 
being more extended than the lower. Where both of these join is the 
part where the bone projects the most, and presents on each side the 
‚frontal tubercle (tuber frontale). Below these eminences, we find on 
each side also, directly above the upper edge of the orbit, and inward, 
another protuberance separated from it by & depression, called the 
superciliary ridge (tuher superciliare, supra-orbitale), where the two 
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tables of the bone are separated from each other to form the rontal 

“ sinuses (sinus frontales). The triangular space on the median line, 
which separates the two ridges, is called the glabella. But a small 
extent of the region of the anterior face, that which looks a little out- 
ward, and completes the semicireular surface of the parietal bone 
($ 558), is rough. 

The inner face is divided into two lateral parts by the frontal erest 
(erista frontalis). This, which is found on the median line, forms 
sometimes a very considerable projection, and terminates upward by 
a furrow, the commencement of the longitudinal fossa (suleus longitu- 
dinalis.) These two portions are uneyven, like those of the internal 
face of the parietal bones. 

8565. The orbitar portion, which unites with the preceding at a 
right angle, is separated from it externally by a projecting and round 
edge called the orbitar arch (margo superciliaris, s. supra-orbitalis). 
At the internal extremity of this edge passes the frontal fossa or canal 
(suleus s. canalis frontalis), extending from the under face of the orbitar 
portion to the external face of the frontal portion. This edge enlarges 
outwardly, as does also the inferior part of the anterior face of the 

frontal bone, to produce the short but strong malar protuberance 
(tuber jugale). 

The orbitar portion, which forms the arch of the orbit, is contraeted 
from before backward, convex upward on the side of the skull, con- 
cave downward on the side of the orbit, and very thin. At the inter- 
nal part the two tables separate from each other ($ 564). 

The inferior face presents, outward and forward, the lachrymal 
Fossa, wbich is usually superficial ; inward and forward, a small emi- 
nence or depression, called the Zrochlear spine or fossa (spina s. fovea 
trochlearia). 

8 566. Between the frontal and orbitar portion is the nasal part, 
which is properly only the most internal part of the two others, and is 
in the form of a horse-shoe, It is composed of two portions, which 
unite anteriorly in an arch below the middle of the frontal portion, and 
the tables of which, very widely separated, especially in front, contain 
the access to the frontal sinuses, and are separated by the efhmoidal 

. fissure (incisura ethmoidalis). The nasal spine (spina nasalis), which 
often forms a separate piece of bone, arises from their place of union. 
Between this spine and the inferior extremity of the frontal crest, we 
observe a considerable opening, improperly called the foramen c@cum. 

$ 567. The frontal bone is developed at the second month in two 
lateral pieces, separated longitudinally on the median line, the union 
of which generally begins during the first year, and is finished toward 
the end of the second, These two pieces by their mutual articulation 

I produce the frontal suture (sutura frontalis), which has the same 

(direction as the sagittal suture, and whose lower part is always effaced 

Ithe last. 

5568. Thefrontal portion of the frontal bone articulates above, Ist, 
with the parietal bones, by the coronal suture (sutura coronalis) 
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($560) ; 2nd, the orbitar portion articulates downward and backward 
with’ the small and large wings, as well as with the body of the sphe- 
noid bone ($ 545), by the malar process ; 3rd, with the malar bones 
($ 595), by the lateral parts of the nasal portion ; 4th, with the eth- 
moid bone ($ 574), by the anterior part of this portion and by the 
nasal spine ; 5th, with the proper bones of the nose; and 6th, on the 
outside of these with the upper maxillary bones. 

$ 569. The most usual anomaly presented by the frontal bone, and 
which is not rare, consists in the want of union of its lateral portions. 
The frontal suture then remains during life. More rarely the frontal 
 sinuses are not developed. 


V. OF TME ETHMOID BONE. 


8 570. The eihmoid or cribriform bone, (os ethmoideum s. cribri- 
forme) is found at the anterior and middle part of the base of the 
skull. It slightly resembles a vertebra in its thin and perpendicular 
middle layer, and in its two lateral portions, which are folded on each 
other in different ways. We might rather consider it a bone of the 
face, and more so because it is wedged in between these bones, among 
which are numbered some not more perceptible externally than this, 
and resembling it in form and functions. 

$ 571. We distinguish in the ethmoid bone a central and two late- 
ral portions. The first is formed almost wholly by a perpendicular 
plate (lamina perpendicularis) much higher in its anterior than in its 
posterior portion. Behind, where the posterior portion terminates, we 
see detäched from its upper edge a horizontal layer, called the cribri- 
form plate (lamina cribrosa), which extends on both sides. This plate 
is placed along the perpendicular plate, the upper part of the anterior 
portion of which consequently rises much above it. This latter, called 
the crista galli process, projeets within the cranium; it is much 
thicker than the part below. ; 

The cribriform plate presents two series of oblong openings, the 
largest of which are situated inward, along the crist@ galli process, 
andin the same direction from before backward, while the smallest 
are found along its external edge. The anterior and middle are the 
largest, and are oblong, often three or four lines in extent. Between 
these two ranges are others, which are smaller and irregular. bir 

All these are the tunnel-shaped orifices of small canals ; the inter- 
nal pass several lines along the lateral faces of the perpendicular plate, 
and then divide into others which are smaller, and degenerate into 
simple fissures, which descend very low in the septum. 

8572. The lateral portions of the ethmoid bone, or the labyrinths 
(labyrinthi), are extremely thin and complicated. Each generally 
represents a quadrangular cavity, which is longest from before back- 
ward, and shortest from within outward. The upper wall is generally 
partially or wholly deficient, and is covered by the sides of the nasal 
part of the frontal bone, which serve as a top to it; the anterior wall 
is also open. The outer side is sometimes, but more rarely, imper- 
fect : it is smooth and straight, and is called the os planum, or lamina 
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papyracea, because it has the smoothness of parchment. The inferior 
wall is very uneven ; the posterior is deficient, the internal is straight, 
and rendered uneven by the external range of openings found on the 
eribriform plate, as also by the descending canals and fissures which 
penetrate its substance by small openings. Posteriorly, this internal 
wall forms two projections placed one over the other, separated by a 
deep space, convex within and concave externally, called the upper and 
middle turbinated bones (concha superior et media). The latter turns 
on itself anteriorly, hence it is convex externally. The lower turbi- 
nated bone forms the inferior wall of the labyrinth. 

Transverse, irregular, and partly imperfect plates proceed from the 
outer to the inner part of the labyrinth, forming a greater or less 
number of eihmoidal cellules (cellule ethmoidales). The anterior cells 
are also called the orbital or lachrymal, (C. orbitari@ s. lachrymales), 
the middle, the frontal (C. frontales), and the posterior, the palatine 
(©. palatine) 

From the upper edge of the middle turbinated bone a transverse 
septum proceeds t0 the posterior edge of the os planum, and closes, 
but imperfectly, the middle cellules. 

This septum and the os planum are extended backward and down- 
ward at their anterior and inferior angle into a tbin, sometimes a 
slightly curved process, called the small ethmoidal process ( processus 
minor). Another arises farther forward and inward, from the anterior 
part of the labyrinth and the transverse septa of the anterior cellules, 
between the anterior extremity of the middle turbinated bone and the 
os planum. This varies much in length, and is called the large or 
unciform process of the ethmoid bone ( processus major, s. unciformis, 8. 
hamulus). 

$ 573. The ethmoid bone is not developed till the fifth month. The 
lateral portions appear first, and the middle part is not formed till 
after birth. 

In the full-grown foetus, this middle part is entirely cartilaginous : 
the two lateral portions are separated from each other, and but slightly 
developed, for the external and internal wallsalmosttouch. However, 
the eminences we have mentioned, already exist, although, even 
relatively speaking, much smaller. The cribriform plate is very broad, 
and broader in young children than in adults: it contracts when the 
internal and external walls of the labyrinth are separated from each 
other. Even long after these three parts are fused together, the 
middle, which ossifies from above downward, continues to be almost 
cartilaginous,. Its inferior and anterior part, which belongs to the 
cartilaginous septum of the nose, always retains this character. 

$ 574. The ethmoid bone is articulated ; Ist, forward and upward, 
by the anterior edge of its perpendicular plate, with the middle nasal 
portion of the frontal bone and the posterior edge of its nasal spine ; 
2nd, upward, on each side, by the upper wall of the labyrinth, with 

- the nasal and orbitar portions of the frontal bone; 3rd, before, and 
.., ‚on the side with the unguiform bone : 4th, by the posterior edge of its 
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eribriform plate, and by its perpendicular plate, with the middle edge 
of the upper face of the body of the sphenoid bone and with the 
sphenoidal spine ; 5th, by the posterior part of thelabyrinth, with the 
palate bone; 6th, by the inferior edge of the os planum, with the body 
of the superior maxillary bone in the orbit, and by the anterior part 
of the labyrinth, with the ascending process of the same bone in the 
nasal cavity; 7th, by the inferior edge of the septum, with the vomer ; 
8th, by the anterior part of the labyrinth, with the nasal bone; 9th, 
u sometimes by its large process with the inferior turbinated 
one. 

8575. The os planum sometimes divides into several distinct 

lamin®, which are generally situated one behind another. 


CHAPTER Il. 


OF THE BONES OF THE FACE. 


8 576. The face is composed of fourteen bones. We may, however, 
oppose the region‘of the upper jaw to that of the lower jaw; for, 1st. 
The different bones which form the first, are united by the suture 
which admit of no motion, while the lower maxillary bone is articu- 
lated so as to play freely. 2nd. Most of the bones of the upper maxil- 
lary region may be considered as the appendages of one large piece, 
the upper maxillary bone. 3rd. The lower maxillary bone is not, in 
mäny animals, a single bone as in man, but is composed of several, 
and often of a great number of bones. 

8 577. Most of the bones of theregion of the upper maxillary bone, 
are in pairs. Of these, there are six, viz. 1st, two upper marillary 
bones; 2nd, two palate bones ; 3rd, two malar bones; 4th, two nasal 
bones; 5th, two lachrymal bones, 6th, turbinaied bones; 7th, t 
vomer is a single bone. Both Lietaud and Portal’'have remarked, after 
the ancient anatomists, that the vomer usually unites early with the 
ethmoid bone, so that connecting these together, we have then only 
six pairs to describe with the superior maxillary bone. The region of 
the lower maxillary bone is composed of a single bone. In the face, 
as in the skull, the unmated bones are situated on the median line, or 
are composed of two lateral corresponding portions. 

$ 578. All these bones are not developed by a single point of ossi- 
fication, but their different osseous nuclei unite, the lateral portions of 
the lower maxillary bone excepted, long before those of the skull, and 

enerally before those of most bones; perhaps, because they are 

aller, and not like the pieces of the skull and vertebral column, 

because immediately. connected with an organ, in which the formative 
power exerts all its energy. 


I. OF THE UPPER MAXILLARY BONRS. 


8 579. The upper mazillary bones (ossa maxillaria, s. mandibularia 
superiora, 8, mazill@ superioris) principally determine the form of the 


















B6, Highmorianum, 


TB 
hr 


OSTEOLOGY. 65 


whole face, because they are the largest, and are situated in the cen- 
tre of the others. ; 

Their form is almost quadrilateral. We usually distinguish a bod 
and four processes, inclininug upward, outward, downward, and inward. 

The upper face of the body is smooth; its direction is obliquely 
downward, outward, and a little forward. We generally observe from 
before backward, a semi-canal, open at its upper part, and extending 
from the posterior edge to about its centre; this is continuous, after 
leaving this point, with a perfect canal called the infra-orbital canal 
(suleus s. canalis infra-orbitalis) which passes below it, to open on its 
anterior face. The track of this canal is generally indicated also atthe 
upper face of the body of the upper maxillary bone by a very narrow 
fissure, which does not, however, always extend there, although it did 
originally. More rarely, this duct forms in its whole length a perfect 
canal; and then, sometimes the fissure exists in its whole extent, and 
sometimes it is entirely deficient, but only in the place where ‚it is 
found in the normal formation. Sometimes also, this fissure is occa- 
sionally interrupted, independent of the arrangement of the posterior 
part of the duct. Finally, it often happens that the semi-canal is ex- 
tended very far, almost even to the anterior edge of the upper face. 
These differences are worthy of remark, as they indicate the different 
degrees in the development of the bone. 

8580. On the upper face, we generally see upward and inward, the 
extremity of the fissure described, which leads to the infra-orbital fora- 
men. This hole is rounded, terminates sharply above; while, below,it 
is prolonged into a more or less deep depression, and is not far from 
the anterior edge of the upper face. Sometimes, but rarely, instead of 
one foramen, there are several: we then find, at a greater or less dis- 
tance from the usual large foramen, another opening, which is smaller 
and situated more inwardly ; in which case, the canal is divided 
sooner or later into two branches. In certain cases, the two holes are 
more than half an inch apart, and the canal is divided at its posterior 
extremity ; differences which are remarkable as establishing an analogy 
with the formation of the simie and cetace. x 

Below the infra-orbital foramen, we find a deep muscular impres- 
sion, the mazillary fossa ( fossa maxillaris). 

The posterior part is convex, and presents below the maxillary pro- 
tuberance (tuber mazxillare). 

The inner part is very uneven. We remark anteriorly and about its 
centre, the inferior turbinated spine (spina turbinalisinferior), an emi- 
nence almost straight, which, however, descends a little obliquely 
forward and is very rough. We then see the lachrymal groove 
(suleus lachrymalis), which goes downward and backward from the 
upper edge, and is sometimes changed into a canal in a small part of 
its extent, when its anterior and posterior edges touch. Further still, 


_ at the upper part of this face, a large hollow occupies a part of it, 
which extends almost to the posterior edge, and leads into the antrum 
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The body is hollow, and its walls, especially the upper, are very 
thin. The mazxillary sinus, or the antrum Hiyhmorianum (antrum 
; mazwillare, s. Highmori), which is within it, and opens into the nasal 
cavity by its internal wall, is often curved with eminences which 
render its surface uneven. 

$581. The ascending, upper or nasal process ( processus ascendens, 
S. superior 8. nasalis), leaves the anterior and internal angle of the 
upper face of the body, and is flattened from within outward. The 
posterior and smaller part of its external face is separated from the 
anterior by an eminence sharper below than above, and is continuous 
with the upper anterior edge of the body. This part is hollowed out, 
and forms the beginning of the lachrymal groove. Its internal face is 
a little concave, and we see on it, near the middle, the ethmoidal 
spine (spina etlimoidalis), parallel to the inferior turbinated spine ; 
sometimes when the nasal process is very broad, it is divided by a 
sharp crest into an anterior and a posterior portion, the latter of which 
is much more hollowed, and assists in forming the anterior cellules of 
the ethmoid bone. 

$ 582. The palatine process (processus palatinus) detaches itself from 
most of the inferior edge of the internal face, at a right angle, and 
goes horizontally inward. Its upper face is smooth, and the under is 
rough. It terminates backward by a serrated edge, inward by an 
uneven and broad surface, especially at its anterior part. Itiscon- 
tinuous forward with the alveolar process. In this place itis traversed 
from above downward, and from behind forward, by the palatine or 
incisory channel (canalis palatinus s. incisisor), which usually forms 
only a simple semi-canal, because its internal wall is deficient, as is 
the entire length of the external wall, from which a fissure usually 
proceeds forward and outward, and, in this manner becomes ap- 
parent both at the upper and the lower face of the palatine process. 
Here, particularly, the fissure islongest and broadest, and goes towards 
the space situated between the outer incisor and the canine tooth. It 
rarely bifurcates at its inferior face, presenting an inner which is 
smaller, between the two incisor teeth. Sometimes, also, a small 
process is detached which goes backward. The fissure, visible at the 
inferior face, is the intermazxillary suture (sutura intermawillaris). 

One or more furrows proceed from the posterior edge from behind 
forward, to the inferior face. 

$583. The alveolar process ( processus alveolaris), is a prolongation - 
of the anterior and external face of the body; it is convex outward 
and concave inward, forming a considerable edge, and contains cavities 
for the teeth called the alveolar cavities (alveoli), which are separated 
by thin osseous partitions.° The alveoli are known externally by the 
I and the intermediate partitions, by the depressions which 
correspond to them. 5 N 

$ 584. The malar or jugal process (processus Ahlaris s. jugalis) is 
very short, It comprises only the broad rough surface, by which the 
posterior, superior, and anterior faces ofthe body are united, A portion 
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of the bony partition of the maxillary sinus is often deficient in this 
region. 

$ 585. The upper maxillary bones articulate, 1si$ on the median 
line, with each other, by the internal face of the palatine portion; 2d, 
with the frontal bone ($ 568), by the upper extremity of the nasal 
process; 3d, with the external edge of the proper nasal bones, by 
their anterior edge; 4th, with the unguiform bones, by their posterior 
edge and the anterior extremity of the internal edge of the upper face 
of their body ; 5th, with the ethmoid bone ($ 574), by thissame edge, 
and by the crest of the ethmoid bone; 6th, with the palate bones, by 
the posterior extremity of this edge, the posterior part of the pos- 
terior and internal face of the body, and the posterior edge of the 
palatine portion; 7th, with the inferior turbinated bone, by the in- 
ferior turbinated spine ; Sth, with the vomer, by the palatine process. 

$ 586. According to Portal, the upper maxillary bone is developed 
by several points of ossification,—two for the body, one below the 
infra-orbital foramen, and another in the floor of the orbit; a third in 
the nasal process, and two or three in the palatine process. 

In several feetuses of three months, we have found it composed of 
three pieces ; of these, the anterior comprises the portion of the pala- 
tine and alveolar processes situated before the palatine duct, with the 
nasal process; the middle, the body and the central part of the pala- 
tine process; finally, the third placed externally, the posterior part of 
this same process. The palatine canal, which is still only a simple 
hole, the incisive or anterior palatine foramen ( foramen incisivum s. 
palatanium anterius), appears enormous. The inner, the upper, and 
the posterior walls of tife body are not yetformed. Then, Zhe anterior 


_ portion is separated from the posterior, and a real intermaxillary bone 


erists, —a curious analogy with what is normally observed in almost 
all the animals inferior to man. Even when the two segments are not 
more entirely distinct, in the full grown foetus and afterwards, theline 
of separation extends much farther, both in breadth and in length, 
across the palatine portion, so that it traverses all the breadth of the 
apper face. It often happens that it does not stop there, but is re- 
flected upward, and insulates a part from the internal face of the body. 
as an internal thin layer, which is only applied against the external 
part. Farther, a branch of this upper fissure goes inward, and passes 
behind the lachrymal channel, through the antrum Highmorianum, to 
the posterior face of the body, where it unites with the infra-orbital 
fissure in the infra-orbital canal. We also find some slight traces of this 
arrangement in the adult; it deserves to be remarked, as indicating, 
even in man, that the portion of the upper maxillary bone, in which the 
incisor teeth are situated, is separated from the others during the early 
periods of life, and then forms a real intermazillary bone (0s incisivum 
intermazillare). Wealwaysfindin the young feetus the internal branch 
of the fissure on the under face of the palatine portion ($ 582), and 
this obzervation, together with the instances of division of the upper 
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maxillary bone in the full grown foetus,* seems to prove the primitive 
existence of a special piece of bone for each incisor tooth. 

The maxillary sinus is already very large in the full grown feetus, 
but does not extend so much outwardly. 

Considered generally, the maxillary bone in the child, particularly 
its alveolar portion, is much longer and broader in proportion to its 
height, than in the adult, 

$ 587. The auomalies of this bone are, the non-development of the 
maxillary sinus, and the shortness of its palatine process, which leaves 
a greater or less interyal on the median line between the maxillary 
bones, and whence generally results (at least when the division extends 
to the anterior extremity, or occupies the anterior part of the length 
of the upper jaws) the insulation of the anterior portion which sup- 
ports the incisores, or of the intermaxillary bone. On the other hand, 
it sometimes happens also that the palatine process is prolonged pos- 
teriorly to a great extent, and even forms the posterior spine. 


II. OF THE PALATE BONES, . 


$ 588. The palate bones (ossa palati) should be regarded as the pos- 
terior appendages of the upper maxillary bone. They correspond from 
behind forward, to the intermaxillary portion of the upper jaw. 

They are thin layers curved on themselves, the upper larger and 
perpendicular part of which corresponds to the inner wall of the body 
of the upper maxillary bone, and the horizontal to the palatine process 
of this same bone, of which they are the continuation and the termi- 
nation. ; 

$ 589. The internal face of the horizontal portion presents two 
parallel eminences, separated very much from one another, whi 
extend from the posterior to the anterior edge, and are called the upper 
and lower turbinated crests, or the transverse eminences (crista turbinalis 
superior et inferior, S. linece eminentes transverse). The external face 
is concave in the points corresponding to these two eminences, smooth 
in its anterior portion which is the most extensive, and hollowed pos- 
teriorly, by one or two longitudinal furrows, called the pierygo-pala- 
tine foss@ (sulei pterygo-palatini), which are continuous with the fur- 
row of the palatine face of the upper maxillary bone. 

The rough posterior edge presents downward, backward andoutward 
where the perpendicular part unites to the horizontal portion, a thick 
eminence called the pyramidalor pterygoid process (processus pyramid- 
alis s. pterygoideus). The anterior edge is thin, uneven, and extends 
below tbe inferior transverse line, in a small projection called the nasal 
process ( processus nasalis). Above, the perpendicular portion divides 
into two eminences, the anterior called the orbital process ( processus 
a and the posterior the sphenoidal process ( processus sphenoid- 
a is). Pr 


* Meckel, Path. Anat. vol.i. 
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The first is deeply concave inward, convex upward, backward and 
outward, straight forward, downward and outward, rough externally, 
and smooth in all otber parts of its surface. 

The sphenoidal process is lower than the orbital, a continuation of 
the posterior edge of the palate bone upward: it is directed toward the 
posterior part of the orbital process, but rarely meets it. 

The space which remains between these two processes, and which 
is always filled by the dura-mater in the recent state, constitutes the 
spheno-palatine foramen ( foramen spheno-palatinum). 

The horizontal portion is terminated forward by asharp, rough and 
thin edge; inward bya broad and uneven edge; backward.by a smooth 
edge. The last is notched, and terminates internally by a pointed 
emivence. 

$ 590. The palate bones articulate, 1st, with each other by their 
horizontal portions. The union of the internal eminences of their pos- 
terior edges gives origin to the nasal or the posterior palatine spine 
(spina palatina posterior) ; 2d, with the upper maxillary bones ($ 585); 
the anterior part of their perpendicular portion contractsthe orificeofthe 
antrum Highmorianum; the anterior part of the external face of this 
portion applies itself to that of the thin wall of the maxillary sinus 
found behind its orifice; the posterior remains a little distance from it, 
produeing the pterygo-palatine canal (canalis pterygo-palatinus) be- 
tween it and the edge of the posterior face of the maxillary bone; 3d, 
with the ethmoid bone, by the orbital process, so that the internal and 

‚eoncave face of this process covers and enlarges the posterior &thmoid 
cells, and the posterior extremity of the middle turbinated bone meets 
the upper process of itsinternal face ;, th, with the sphenoid bone; for 
the posterior edge of the perpendicular portion embraces the anterior 
face of the pterygoid processes, the pyramidal process insinuates itself 
between the two wings of these last, and the posterior face of the 
orbital processes applies itself to the anterior of the body; the horns 
of the sphenoid bone frequently make part of the palate bones, and 
are only an enlargement of the posterior face of the palatine process; 
the bone, wedged in between the pterygoid process of the sphenoid 
bone and the body of the superior maxillary bone, forms or completes 
with it the pterygo-palatine fossa (F. pterygo-palatina); 5th, with the 
posterior extremity of the lower turbinated bone, by the lower trans- 
verse eminence ; 6th, finally, with the posterior extremity of the lower 
edge ofthe vomer, by the palatine crest. 

$ 591. At first, the palate bone is situated very low, so that its per- 
pendicular portion is shorter than its horizontal portion, and consi- 
derably large, particularly from before backward, in proportion to its 
other dimensions. We have found it in the fetus of three months, 
composed of a single nucleus of bone, which appeared as a curved 
plate. 

& 592. The anomalies it offers consist in the separation of the two 

 palatine portions, existing either alone or attended with a similar 
division of the upper maxillary bones. This anomaly seems to be 
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sometimes although rarely occasioned, and sometimescompensated for, 
by the extension of the palatine process of the maxillary bones back- 
ward, which is extremely remarkable. 


III. OF THE MALAR BONES, 


8 593. The malar or the cheek bones (ossa jugalia, zygomatica, malaria, 
male )have an irregular quadrilateral form ; they are convex exter- 

nally and concave internally. They are composed of two pieces united 
at a right angle, the upper, smaller and internal; the lower, larger, 
perpendicular and external. The first is very much grooved upward 
and forward, and forms the anterior part of the anterior wall of the 
orbit. The secondis situated outwardly under the skin of the cheeks, 
and forms, by its projection, the broadest region of the face. 

$ 594. The zygomatic canel (canalis zygomaticus) which is gene. 
rally single, sometimes double, or even multiple, passes through the 
malar bone. This canal commences by an upper orifice at the ante- 
rior face of the superior portion, and terminates, on one side, at the 
external face of the perpendicular portion, by the external zygomatic 
‚foramen ( foramen zygomaticum externum); on the other, at the inter- 
nal face of this same part, by another opening, called the internal 
zygomatic foramen ( foramen zygomaticum internum). 

$ 595. This bone articulates, 1st, with the malar process of the 
upper maxillary bone, by. the anterior edge of its external portion, also 
by the internal edge of its superior portion, between which is a rough 
surface ; 2d, by the posterior part of the inner rough edge of its hori- 
zontal face, with the edge formed outward by the union of the anterior 
and external faces of the large wing of the sphenoid bone ; 3d, by its 
upper portion with the malar process of the frontal bone ; 4th, by its 
inferior and posterior parts with the zygomatic process of the temporal 
bone. We call those prolongations by which this bone articulates with 
the sphenoid bone, the upper maxillary bone, and the temporal bone, 
the sphenoidal, the maxillary, and the temporal processes. 

The greater part of its posterior edge is free. 

The articulation ofthis bone with the temporal bone forms a bridge 
(zygoma, jugum) above the temporal fossa ( fossa temporalis) com- 
prised beetween the anterior part of the squamous portion, the large 
'wing of the sphenoid bone and the posterior face of the malar bone; 
this bridge varies in form, according to the races. 

$ 596. The malar bone appears early, toward the commencement 
of the third month. We have always found it composed of a single 
nucleus of bone. The numerous observations and facts on this sub- 
ject carefully collected, wouldlead us to doubt the assertion of Portal, 
that there are three points of ossification. \ 

$ 597. This bone is sometimes entirely deficient;* a striking re- 
semblance with what is seen in several mammalia, as the tanrec, the 


hr he) Beytrage, vol. i. p. ii, p. 54.—Dumeril, Bull. de la soc. phil. vol. iii, 
p- 122. i 
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sloth, and the ant-eater. It is sometimes divided by a suture into two 
portions, an anterior and a posterior,* or even into three pieces.T 


IV. OF THE NASAL BONES. 


$ 598. The nasal bones (ossa nasi, nasalia, nasi propria) are small 
bones, of an. oblong square form, thick at their upper part, thinner 
and broader downward, which form the upper and anterior walls of 
the bony frame of the nose. They are situated obliquely from above 
downward and from behind forward, between the frontal bone, the 
maxillary bone, and the perpendicular plate of the ethmoid bone. 
They describe a double curve, whence they are concave forward and 
convex backward in their upper part, while in their lower part they 
are convex forward and concave backward. Near their centre, we 
observe one or more foramina wbich pass entirely through them. 

$ 599. They articulate, 1st, with each other by a rough and very 
broad surface, which is usually extended into a crest or spine, called 
the nasalcrest or spine (crista, 8. spina nasalis); 2d, with the ethmoid 
bone, directly, by the nasal spine, or indirectly, by a piece of bone ih- 
terposed between them, which also represents a spine; 3d, with the 
frontal bone ($ 568) by their upper and thickest edge; 4th, finally, 
with the anterior edge of the nasal process of the upper maxillary bone, 
by their outer edge. { 

$ 600. Each of them is developed by a single nucleus of bone, which 
begins to appear at the commencement of the third month. 

$ 601. Both bones not unfrequently unite in their whole length, or 
only at their upper part, which deserves to be remarked as offering an 
analogy with the formation of several simis. 


vV. OF THE UNGUIFORM BONES, 


$ 602. The unguiform or the lachrymal bones (ossa lachrymalia s. 
unguis) are the smallest of the bones of the face. They are only thin 
plates of an oblong quadrangular form, situated in the inner angle of 
the eye between the maxillary, the frontal, and the ethmoid bones, 
and are frequently perforated. 

Their outer face is divided by a longitudinal crest, to which a depres- 
sion corresponds posteriorly, into two parts, an anterior and a pos- 
terior, tbe proportional extent of which varies much. The posterior 
part is sometimes very small, and then the papyraceous plate of the 
ethmoid bone is rather extensive. When, on the contrary, the ante- 
rior is narrower, it is made up by the greater breadth of the nasal 
process of the upper maxillary bone. The anterior part is always 
ınuch thinner than the posterior, concave externally and convex inter- 
nally. It forms the posterior wall of the nasal channel (sulcus canalis 
nasalis), the anterior of which belongs to the posterior part of the 
external face of the nasal process of the upper maxillary bone ($ 581). 


* Sandifort, Obs. anat. pathol., b. iii. p. 113, iv. p- 134. 
+ Spix, Cephalogenesis, p. 19. 
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$ 603. The unguiform bone articulates, Ist, byits upper edge with 
'the orbital portion of tbe frontal bone; 2d, by its posterior edge, with 
the anterior edge of the os planum; 3d, downward, by its inferior 
edge, with the anterior part of tbe inner edge of the body of the upper 
maxillary bone; 4th, forward, by its anterior edge, with the posterior 
edge of the nasal process of this bone. All these edges are thin and 
smooth. The posterior face of the unguiform bone closes the anterior 
ethmoidal cells. 

$ 604. The ossification of the unguiform bone begins in tbe fifth or 
sixth month. 
$ $ 605. The unguiform bone is not unfrequently extremely small or 
entirely deficient. It is then supplied by the cribriform plate of the 
ethmoid bone, or more frequently by the ascending branch of the upper 
maxillary bone, which becomes broader, or finally by both these at 
once. 


VI. OF THE INFERI®OR TURBINATED BONES, 


$ 606. The inferior turbinated bones (conch@, conche inferiores, ossa 
turbinata 8. spongiosa), thus called to distinguish them from the su- 
perior and middle turbinated portions of the ethmoid bone, form a 
very great part of the base of the olfactory organ. 

In form and structure they resemble the ethmoidal turbinated 
bones, but are larger than them, and are convex externally. They are 
elongated from before backward, higher in the centre thanin the other 
parts, straight, very thin and smooth in their upper portion, bulging 
in the lower portion, and terminate downward by a rounded edge which 
is reflected from below upward. Their inferior portion is rough, and 
on its external face are tubercles, and small blind depressions on its 
internal. 

$ 607. Near the centre, the upper edge, which is sharp is reflected 
outward and downward, to produce the broad unciform marillary pro- 
cess (processus nl), by which it is joined to the lower edge of 
the maxillary sinus. In front of this process we perceive another, 
which varies in length,—the nasal or lachrymal process ( processus 
lachrymalis s. nasalis), the direction of which is from below upward ; 
it articulates with the lower extremity of the unguiform bones. Be- 
tween these two eminences, we sometimes see the ethmoidal processes 
( processus eihmoidales), which go to the large and small processes of 
the ethmoid bone ($ 574). 

The anterior and blunter extremity of the bone articnlates, 4th, with 
the lower transverse eminence of the upper maxillary bone ($ 585), 
and the posterior with the corresponding eminence of the palate bone 

590 
hr ER Ossification appears first in the fifth month, at its centre, 
where there is only one nucleus. We have never found several. 
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VII, OF THE VOMER. 


% 609. The ploughshare (vomer) is an irregularly quadrilateral 
bone. situated on the median line to which it imperfectly corresponds, 
anddownward and backward divides the nasal cavity into two portions. 
Its upper edge, which is the thickest and also the shortest, is divided 
into two lateral processes, called the wings (ale vomeri), between 
which is a furrow. These wings embrace the spine of the sphenoid 
bone, and are covered by the vaginal processes of this bone. The upper 
and anterior edge, thelongest of all, issalso cleft, but much thinner ; it 
is articulated posteriorly with the posterior edge of the perpendicular 
plate of the ethmoid bone, and forward with the inferior edge of the 
eartilaginous septum of the nasal foss®. The inferior, which is the 
third in extent, articulates with the palatine crest ($ 585). The 

. posterior is free. Thus the vomer articulates with the ethmoid bone, 
the sphenoid bone, the upper maxillary bones and the palate bones. 

$ 610. In the foetus of four months, there is already formed only a 
single bone, which is much lower, in proportion to its length, than in 


the adult, and is composed of two plates, of equal thickness in every 


part, separatedin almost all their height, and united only at their lower 
part, loose around the cartilage of the septum of the nasal foss&, and 
having the appearance ofa single plate reflected on itself. It is then 
proportionally and absolutely much broader than in the adult. This 
form is found even in the fullgrown foetus, where the lateral plates 
are no where turned outwardly. We have never found several points 
of ossification, which Portal asserts exist. 

& 611. When the nose is not completely developed, the vomer is 
sometimes deficient, or is perforated by an opening. 


VIII. OF THE LOWER MAXILLARY BONE. 


8 612. The lower mazillary bone (mawilla, s. mandibula inferior, os 
mazillare inferius) is situated opposite the upper. It has a parabolical 
form, resembling a horse-shoe. We may, for the convenience of study, 
divide it into the central, alveolar, or horizontal portion ( parsalveolaris, 
ramus horizontalis), and the articular, lateral or ascending parts (partes 
artieulares, rami perpendiculares). 

$ 613. These three parts are marked with muscular impressions, 
which render the surface uneven. In tbe centre of the anterior and 
posterior faces of the central portion are two longitudinal eminences, 
called the external and the internal mental crests (crista mentalis ewterna 


et interna). At some distance on this crest, equally on both faces, 


we perceive on each side a line, the direction of wbich is almost the 


_ same as thatof the upperedge:: these are called the external and internal 
 oblique lines (linea obliqua externa et interna). This line extends from 


‚before backward, to the second small molar tooth. 
I von, 
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Below this same tooth, about the centre of the bone, is the mental or 
anterior manillary foramen (foramen mazillare antieum, s. mentale). 

8 614. The ascending branch is divided upward into two processes, 
of which the anterior, called the coronoid process ( processus coronvideus), 
is greater, thinner, and more elevated than the posterior, flattened 
from without inward, and pointed. The second, called the condyloid 
‚process ( processus condyloideus), is broader from one side to the other 
tban from before backward. Its direetion is a little oblique from 
without inward and from before backward, so that the two artieular 
surfaces converge toward each other backward. Its upper face is 
rounded, and usually divided, by a transverse line, into an anterior and 
a posterior part. 

This process, which is the broadest part of the lower maxillary bone, 
is about six lines broad from one side to the other ; its height and thick- 
ness are about three lines. The thick and contracted part which comes 
after it is its neck. The sigmoid notch (incisura semilunaris, s. sig- 
moidea) is that part of the upper edge which isfound between the two 
processes and the angle of the jaw (angulus mazillaris) is the place 
where the posterior and inferior edges are united with each other. A 
little above the middle of the internal face is a large opening, the pos- 
terior mazillary foramen (foramen maxillare posterius), which leads 
into the mawillary canal (canalis mazillaris). This last penetrates into 
the bone nearer its lower than its upper edge, opens externally by the 
mental hole, but still continues as far as the median line, and furnishes, 
at its upper part, some small canals which go to the roots of the teeth. 
A small fissure proceeds from this posterior maxillary foramen along 
the internal face, which is called the mylo-hyoid fissure (sulcus muxille 
inferioris, s. mylo-hyoideus). Sometimes, but rarely, this fissure is 
converted into a real canal, either at its origin or in one or sevefal 
parts of its course: more rarely still, it divides into two branches at 
the moment of its origin. £ 

8 615. The lower maxillary bone does not articulate, ‘except with 
the temporal bones, on which it moves. 

8 616. We have found this bone formed, in the earliest periods, of 
but two lateral pieces, united on the median line by a cartilaginous 
substance. In fact, Antenreith pretends that it develops itself by three 
or four points of ossification, belonging to tlıe condyle, to the coronoid 
process, to the horizontal portion, and to the angle.* Even before 
him, Kerkring said he had found the coronoid process at least, deve- 
loped separately.f Very recently still, Spix} has admitted not only 
the osseous nuciei pointed out by Autenreith, but has also described 
and figured a fifth, a plate which closes the alveolar edge internally, 
and which, according to him, remains separate and distinet until the 
fourth month. But, however carefully we may have examined even 
the youngest fatuses, we have neverfound, either during or after pre- 


* Wiedemann, Archiv. für Zoologie und Zoolomie, vol. i. pt. irp- 39, 
7 Onp. omn. antt., p. 233 
4 Tephalogenests, p. 20. 
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paration, more than a single plate in each portiou of the lower maxil- 
lary bone. Itis true that the alveolar edge is not closed at first inter- 
nally by the osseous substance ; but there is no special nucleus of 
bone forıned in this part: thereis developed a process, the direction of 
which is from before backward, which becomes an anterior portion of 
the bone, and is at first separated from it by a small posterior fissure. 
When it has arrived at the region of the ascending branch, it unites to 
its internal face by a bridge, and forms the posterior maxillary foramen. 
In the commencement, the maxillary canal is not yet closed atits upper 
part, and is connected with the dental edge. 

Wealways find, even in the full-grown foetus, two openings at least, 
in the place of the posterior maxillary toramen ; one much more ample, 
leads to a furrow which exists at the bottom of the posterior alveolar 
process, and which ceases at its anterior extremity. The other, 
smaller and inferior, leads to a canal which passes under the alveolar 
process, and which goes to the internal extremity of the half of the 
jaw. The furrow and the canal communicate by several openings, 
and all lead to the anterior maxillary foramen ; but the furrow ınore 
directly. 

A pretended line of demarkation, pointed out by Spix, between the 
plate and the rest of the lower maxillary bone, is only the mylo-hyoid 
-fissure ($ 614), which is extensive in the foetus, because of the greät 
development of the mylo-hyoid branch of the fifth pair of nerves. 

We shall speak of the development of the alveolar edge, when 
treating of the teeth. i 

The two lateral parts are straighter and nearer to each other, in pro- 
portion to the youth of the bone. The ascending branch, especially 
the articular process, is more depressed, so that the alveolar edge does 
not project in the fourth month of pregnancy. There is less difference 
between the direction of tlıe posterior edge of the ascending branch, 
and the inferior edge of the horizontal portion ; and, also between the 
anterior edge of the first and the upper edge of the second: and, 
fourthly, the articular process is contracted from right to left. 

In the full-grown fetus, the lower maxillary bone does not resemble 
tbe formation which distinguishes it in the adult, except in regard to 
the fourth condition. As to the first, the bone, in the early periods of the 
fatal state, differs more than the lower maxillary bone of the adult, 
since its form is then rounder. This, it is true, depends partly on the 
greater projection of the alveoli; but this circumstance.is not the only 
cause, The maxillary bone, however, is still much flattened at this 
period; its edges are very round, and the whole bone is very broad. 
Finally, itis perfectly developed very early, since, in the foetus of three 
months even, it is the largest bone in the whole body, 

The union of the two lateral portions commences in the first months 
after birth. Generally, however, in the course of the second year we 

_ _ observe always at the upper edge a small fissure, the direction of 
" which is from above downward, whence the fusion takes place from 
Bi below upward. This peculiarity is very reinarkable, because the bones 
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situated below the lower maxillary bone, the sternum, and the hyoid 
‚bone, also often unite in the median line, while those found above it, 
the upper maxillary bone and the other accessory bones of the face, 
remain separate during life; and the lower parts of the two pieces of 
the frontal bone are also the last in which this fusion takes place. 

Sometimes the two portions are already united in the full-grown 
foetus; this union, in certain cases, seems to take place at the expense 
of the formation of the other bones of the head. 

Sometimes, also, there is developed between these two halves, either 
a single bone or two small bones, a rightanda left, which unite on {he 
median line: not long since, we observed this anomaly in a child 
three months old; or, this horizontal branch is divided still farther back 
into two large halves : a striking analogy with the development of the 
upper maxillary bone, and with the constant arrangement of the 
lower maxillary bone in birds, in reptiles, and in te mammalia. 

$ 617. The two portions of the inferior maxillary bone do not, 
to our knowledge, ever continue separated, although this arrangement 
exists, in the normal state, in many animals, and is a very frequent 
anomaly in the superior maxillary bone. 

An unfrequent anomaly is the union of the articular process with 
the temporal bone. This prevents mastication.* 


IX. OF THE HYOID BONE. 


.$ 618. The hyoid bones or the hyoid bone (ossa hyoidea, S. os hyoides),f 
forms an arch which is convex forward. It is situated behind and 
below the lower maxillary bone, at the root of the tongue and at the 
upper part ofthe neck. Itis generally considered a single bone, and 
is divided into a central portion or body, and four horns, two on each 
side. But, as these parts remain distinct through life, it is better to 
admit five distinet hyoid bones, a middle and four lateral bones. 


I. OF THE CENTRAL HYOID BONE. 


$ 619. The central hyoid bone, or the body (os hyoides medium, S. 
basis), the largest of all, is situated transversely. 

Its anterior face is slightly convex, and the posterior very deeply 
grooved. 

The anterior face is divided into a larger inferior ascending and 
uniformly convex portion, and a smaller superior portion which is 
also arched from right to left, but more or less grooved from above 
downward, which is also‘divided into two lateral portions by a small 
eminence between. 


* Sandifort, Obs. Anat. Pathol., vol. 1, p. 102, tab. vi. vol, il. p. 117. 
t See, on the hyoid bone considered Mn all vertebrated animals, the memoir 
on the anterior bones of the chest, by G. F. St. Hilaire, (Philosophie Analomigue, 
. 139). He admits seven pieces in the hyoid bone of the mamimalia, and refers to 
' I also, the styloid processes ofthetemporal bones. F. T. 
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The upper and lower edgesare sharp, thetwo lateral are somewhat 
broader. 

At the end of the upper part of the anterior face, there is on each 
side a small plain articular surface covered with cartilage. " 


II. OF THE INFERIOR HYOID BONE, 


8 620. The inferior hyoid bone, called also the inferior horns, the 
large horns of the hyoid bone (ossa hyoidea lateratia inferiora, cornua 
inferiora, s. magna), is the direct continuation of the preceding, and 
forms the largest posterior part of ahorizontal arch. Each of the two 
pieces of which it is composed, is longer than the central hyoid bone, 
but it is much weaker. Their anterior part is the broadest. "They tben 
gradually contract, and terminate backward by a rounded bulging 
edge. These two pieces usually diverge from before backward, but 
they rarely incline a lıttle toward each other posteriorly. 

Their anterior broader edge is slightly concave and covered with 
cartilage. ‘Ihe inner end of the upper part of their anterior face has 
also an articular facet, which js smooth and covered with cartilage. 

They often, in the same subject, vary considerably in form and size 
on the different sides. 

They articulate with the central piece by a fibro-cartilaginous mass, 
and sometimes unite in the later periods of life in one bone. 


III, OF THE SUPERIOR HYOID BONE, 


& 621. The two pieces of the superior hyoid bone, called also the 
superior or small horns of Ihe hyoid bone (ossa hyoidea, s. cornua superiora 
s. minima), have a more or less rounded and oblong forn. They 
gradually grow thin from one extremity to the other; are oblique fronı 
below upward, and from within outward; and are situäted in the place 
where the middle and inferior bones unite, being connected with them 
by a loose capsular ligament. 

They are always very thin, and usually much shorter, but some- 
times also much longer, than the inferior bones. Their length varies 
from two lines to an inch and a half. In the latter case, ir often but 
not always happeus, that each is composed of two separate pieces. 

Of all bones, these present the greatest differences in respect to form 
and length, not only in different individuals, but also in both &ides of 
the body in the same individual. We not unfreqnently find them 
twice as long on one side as on the other, and this side is almost 
always the left, at least according to our observations. We have 
never found this to be the case on the right side, although we have 
examined many hyoid bones.* 

$ 622. The hyoid bones articulate with one another at the places 
pointed out ($ 619, 620, 621), and farther upward, with the styloid 








9 
| . * The remark, that this arrangement is constant, is more probable, because 
4 Er Duveruoy has made the same remark.— (Comm. Petrop., vol. vi. D: 216). & 
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process of the temporal bone, downward with the centre of the upper 
edge and the superior horns of the thyroid cartilage. 

$ 623. They begin to nssify about the end of pregnancy, and sooner 
in th@ lower lateral hyoid bones than in the central bone. The upper 
lateral hyoid bones do not ossify till several months after birth. 

$ 624. These bones continue on the neck, the chain of bones 
formed in the head by the lower maxillary bone; in the chest, by the 
ribs and sternum;; in the pelvis, by the symphysis pubis. We may 
then consider them as corresponding to the ribs and sternum, and call 
tbe central part the bone of the neck, and the lateral parts the cervical 
ribs. 


CHAPTER Ill. 


GENERAL REMARKS ON THE BONES OF THE HEAD. 


8 625. The bones of the head (ossa capitis), taken collectively, may 
be considered, 1st, in regard to the general form of the whole, and the 
differences in respect to age, sexes, and races; 2nd, as regards the 
characteristics of certain parts of the head, to produce which, several 
bones coneur, having regard principally to the relations between these 
parts and the other organic systems. 


I. REMARKS ON THE GENERAL FORM OF THE HEAD. 


8 626. The head has, as a whole, a rounded form. This however 
is more evident in the skull than in the face; for this last resembles, 
properly speaking, an irregular square, furnished however with 
numerous depressions and elevations, of which we see but slight 
traces, so long as the portions of the other organic systems which 


cover them are not removed. Further, the skull itself isnotround and 


regular. Its anterior, superior, posterior, and lateral portions, are, 
it is true, plain and smooth, except a few inconsiderable asperities ; 
but its lower part, or the base (basis cranü), is extremely irregular, 
because of numerous muscular impressions, and large or small boles, 
through which pass vessels or nerves, of which we find but slight 
traces in its other regions. 

The skull contains a cavity, generally enclosed with very thin walls, 
which is convex externally and concave internally in the different 
regions which have been mentioned. The internal face corresponds 
with tolerable exactness to the external. On the contrary, not only its 
lower part is not uniformly concave internally, and convex externally, 
but the external and internal faces do not correspond. 

The general differences between the external and the internal faces 
of the skull depend on their relations with the organs with which both 
are connected. t 

1st. The greater part of theinternal face, especially the anterior part 
of the base, presents numerous digital depressions and mammillary 
eminences ($ 526). ' 
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2d. On the internal face of the lateral and superior parts, numerous 
fissures (sulei meningei) arise from the middle part of the base, in 
which are situated the cerebral arteries. 

3d. This same face presents other fissures for the veins (sulei venost), 
which are broader, and are situated in the upper part of the skull on 
the median line; and in the lower part, on both sides of this Iıe they 
are the traces of the sinuses of the dura mater. 

4th. The internal wall of the base presents several BESTORFIORE, 
which are the largest of any, and which correspond to the different 
divisions of the encephalon. 

The elevations and projectionswhich render the internalface uneven, 
serve partly for the attachmentof thedura mater. Others eircumscribe 
several of the depressions which we have mentioned ; and others still, 
as the petrous portion of the temporal bone, possess an independent 
existence. 

$ 627. The form of the skull is not exactly round. If cut perpen- 
dicularly and horizontally, it represents ellipses, of which the greater 
diameter is backward, the smaller forward. "The skull is much longer 
from before backward, than from right to left and from above down- 
ward. The proportion between its greatest length from the glabella 
ofthe frontal bone to the spine of the oceipital bone, its greatest breadth 
from the squamous portion of one temporal bone to that of the other, 
and its greatest height is nearly : : 3.3 : 2.3. 

If we examine the interior of the skull, we perceive that this cavity, 
uniform in parts, divides, especially downward, into three portions, 
situated successively from before backward, the anterior, the middle, 
and the posterior. 

The anterior, which is the smallest in every dimension, occupies the 
most elevated region. Its sides are formed bythe orbital portions of 
the frontal bone; its centre by the central part of the ethmoid bone, and 
its posterior part by the small wings of the sphenoid bone. Forward, 
and on the sides, it is imperceptibly continuous by a rounded edge 
with the lateral faces of the skull; while backward it is separated from 
its central part by a sharp andgrooved edge. Its form is then almost 
semicircular. Downward, on both sides, whereit forms the roof of the 
orbits, itis strongly bulging, and projects into the cavity of the skull, 
while it presents a considerable depression in almost all its central 
portion, which is formed forward principally by the cribriform plate of 
the ethmoid bone. The crista galli process (8 571) arises from its 
centre; before this the internal frontal crest arises ($ 564), between 
wbich and the process is the foramen c@cum ($ 566). 

The anterior extremities of the anterior lobes of the cerebrum and the 
olfactory nerves, the threads of which pass through the holes of the 
‚eribriform plate, rest upon this portion. To the crista galli process 
and to the frontal ridge is attached the lower anterior extremity of the 
large falx of tlıe dura mater. 

” The central portion, wbich deserves this name both from its situa- 
tion and from its extent, has the form of a figure 8 placed trans- 
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versely (®‘), for it is much narrower in the centre than on the two 
sides. It is formed by the body, the large wings and the posterior and 
inferior portions of the small wings of the sphenoid bone, and by the 
squamous and the large anterior part of the temporal bones. Its ante- 
rior edge, formed by the small wings of the spheneid bone, copsists in 
two large lateral arches anda central arch which is smaller ; the late- 
ral is insensibly continuous witb the lateral face of the eranium; the 
posterior is composed of a central, smaller, and straight portion, the 
upper edge of the sloping part of the sphenoid bone, and of two much 
more extensive, sharp, and almost straight edges, which proceed from 
within outward and from before backward, the upper angles of tie 
petrous portion of the temporal bone. This portion is grooved, but its 
central part, the sella tureica, is much more elevated than the lateral 
portions, which are more extensive than it. 

In its centre is situated tlıe pituitary gland, and on the two sides 
the anterior part of the posterior lobes of the brain. 

The posterior portion, which is the largest of all, has an almost eir- 
eular form, Itis for the most part composed of the oc«ipital portion 
of the basilar bone, forward and on the sides by a small part of the 
temporal and of the sphenoid bones. The posterior edge of the second 
portion separates it from the last forward. In every other direction it 
is gradually continuous with the other walls of the skull. 

It lodges the cerebellum, the medulla oblongata, and the inferior 
part of the venous sinuses of the cerebrum, The anterior edge of the 
tentorium is attached to its anterior and sharp edge. 

8 628. The base of the skull, considered in regard to its external 
and its internal faces, ascends from its posterior to its anterior portion, 
which is the larger. The first is formed by the posterior and infgrior 
part ofthe squamous portion of the oceipital bone. The occipital fora- 
men is situated almost horizontally a little behind the centre. After 
leaving this point the body of the sphenoid bone suddenly rises, then 
curves forward above the sella turciea: this last is almost horizontal. 
From thence the internal face of the base of the skull divides into an 
upper and inner and an outer and lower portion. The first elevates 
itself again, but slightly, before the anterior edge of the sella tureiea; | 
the second, which comprises the wings of the sphenoid bone and the 
lower part of the ethmoid bone, turns perpendicularly downward, to 
assist in forming the nasal foss®. 

8629. The facial portion of the head represents a very irregular 
square or triangle, which is much higher forward than backward, and 
is situated below the anterior half of the cranium, extending a little in 
front of it. Of the fourteen bones which compose it, thirteen are 
firmly united, either with each other or with the adjacent bones of the 
skull, by broad dentated surfaces, by sutures, or by smooth, sharp 
edges. One alone, the lower maxillary bone, is moveably articulated 
with the temporal bones. 

Instead of a single large cavity, like tbat of the skull, the bones of 
the face, form (not however alone, but with those of the skull) other 
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and more open cavities and depressions, which are connected with the 
radiations of the nervous system the organs of sense, or with the 
moveable organs of mastication. . 

The cavities of the first kind are situated forward; those of the 
second are found on the side, and are farther backward. The first are 
the cavities of the orbits, the nasal foss&, and the cavity ofthe mouth; 
the second are the temporal foss&. 


I. OF THE QRBITS. 


$ 630. The orbits (orbit@) have the form of truncated, short pyra- 
mids with unequal faces, of which the very broad and almost perpen- 
dicular base looks forward, and is directed a little from before backward 
and from within outward, while the summit corresponds to the poste- 
rior extremity. Both orbits converge very much backward, so that 
they are for the most part, if not entirely, turned forward, and a little 
outward. 

The outer and lower faces are straight. Theinternal and the upper, 
especially the latter, on the contrary, are very concave. 

The upper face, called the vault of the orbit (lacunar orbit@), is 
formed, in most ofits anterior part, by the orbitar portion ofthe frontal 
bone. We observe,in a small part of its posterior portion, the inferior 
face of the small wing of the sphenoid bone, Itisinsen ibly conti- 
nuous, by a rounded edge, with the internal and the external walls of 
the orbits. 

The external wall in the direction of length is oblique from without 
inward and from before back ward, in that of height it is directed from 
without inward and from above downward, and its length exceeds its 
height very much. Its anterior and smaller part is formed by the 
malar bone, and the posterior and larger portion by the large wing of 
the sphenoid bone; it is separated backward and upward from the 
üpper by the superior sphenoid fissure, backward and downward by 
the inferior sphenoid fissure. 

The lower face is irregularly triangular, and mostly formed by the 
upper face of the body of the upper maxillary bone, forward by the 
malar bone, and inward by the orbital portion of the palate bone. It 
descends a littie from behind forward and from within outward. 

Theinner face is formed atits central part, which is the most exten- 
sive, by the lateral plate of the ethmoid bone, forward by the lacrymal 
bone, and backward in a small portion by the body of the sphenoid 
bone. Its direction is a little from before backward and from within 
outward, and it descends obliquely downward and outward. 

The nasal canal commences at its anterior extremity. 

The anterior opening of the cavity of the orbit is almost quadrilate- 

 zal; its breadth, however, execeds its height, and it is circumscribed by 


 zounded, grooved edges, which are insensibly continuous with each 
‚other, 
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This cavity is connected with the cavity of the skull, with the nasal 
cavity, with the pterygoid Jossa, and with the anterior part of the face. 

list. With the cavity of the skull, by the optie foramen, which is 
found at its posterior extremity, alwaysalittle within its axis ($ 541); 
more anteriorly, by the superior sphenoid fissure ($541); forward, by 
the anterior and posterior ethmoid foramina (‚foramina ethmoidalia 
anteriora et posteriora), situated between the orbital part of the frontal 
bone and the upper edge of the os planum of tbe ethmoid bone. 

2d. With the nasal fossa, by the anterior ethmoid foramina and the 
nasal canal. 

3d. With the pterygoid fossa, by the inferior sphenoidal fissure. 

4th. With the anterior part of the face, by its large anterior open- 
ing, the infra-orbital canal, and the foramina of the malar bone. 

8 631. Seven bones concur in its formation, viz., the frontal bone, 
the sphenoid bone, the upper maxillary bone, the malar bone, the 
palate bone, the ethmoid bone, and the unguiform bone. 

$ 632. In youth the orbits are proportionally deeper, and their walls 
are moreconcave ; theinternal, which does not even exist in the faetus, 
is much lower; the inferior is concave and almost straight, or less 
oblique from above downward, and from behind forward ; finally, tbe 
anterior opening is more or less transversely elongated. Considered 
as a whole, the breadth of the orbital fossa exceeds its height very 
much. Its external edge, formed in a great part by the malar bone, 
projects very much from above downward and from behind forward, 
while afterwards it descends almost perpendicularly. These remarkable 
differences are greater in proportion as the foetus is younger., They 
depend on the fact that the face is at first low, and lengtbens graduaily. 




















II. OF THE NASAL FOSSE. x 
8 633. The nasal fossa (cuvum nasi, nares intern@)* is situated below 
and between the two cavities of the orbits ($ 624— 629); but it extends 
also above them, by some of its prolongations. It hasa very irregu- 
lar form; itis however on the whole quadrangular, and similar to the 
form of the face. A perpendicular septum (septum narium), direceted 
from before backward, divides it in its broadest part into two halves, 
a right and a left. We may divide it into the proper nasal fossa, and 
into secondary or aecessory cdvilies. 
$ 634. In the proper nusal ossa we distinguish an anterior aud a 
posterior opening, the floor, the upper wall or the vault,and the lateral 
walls. The accessory cavities comprehend the tlıree nasal sinuses, 
The anterior opening (apertura narium anterior, s. Jaciei pyriformis) 
is elongated and pyriform. It terminates in a point at its upper part, 
enlarges downward, but again contracts towards its inferior extremity. 
It is single, because tlıe bony septum does not extend entirely forward, 
The lines which eircumscribe it are always arched externally, Itis 





* Ziervogel, Diss. de naribus internis, Upsal, 1760. 
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not exactly perpendieular, but, regarded from above downward, it pro- 

_ jeets a little backward. At its lower part it projects a little from with- 
ont inward, and from behind forward, and in the middle of the iufe- 
rior edge we see the anterior nasal spine (spina nasalis anterior). It is 
formed above by the inferior edge of thenasal bones, and in almost all 
its lower part by the nasal process and the body of the upper maxillary 
bone. 

The posterior aperlure (apertura nasalis posterior) is lower, but 
much broader than the anterior. It represents a somewhat regular 
sqnare, and is always double, because the septum, which terminates 
by an oblique and serrated edge, extends to the posterior extremity of 
the nasal fossa. It is formed by the inner plate of the pterygoid pro- 
cesses of the sphenoid bone, the vomer, and the horizontal portion of 
the palate bone. 

The floor of the nasal fossa is almost straight, and slightly concave, 
for it is a little elevated on each side, internally and externally, toward 
the septum and the lateral walls. Itterminates forward in a triangular 
edge, and backward in another edge semieircular on both sides, having 
two deep notches. We observe in the centre of the first the anterior 
nasa! spine, and in the centre of the second the posterior nasal spine. 

The floor is forıned by the horizontal part of the upper maxillary and 
palate’bones. 

The upper wall, which is the smallest, is formed upward, by the eri- 

 hriform plate of the ethmoid bone, downward by the frontal bone and 
I the nasal bones. 


The posterior wall exists only at the summit of the nasal fossa, and 


} is formed by the sphenoid bone. 
The lateral walls of the nasal cavity are very irregular. They elevate 


themselves in an almost straight direetion, but generally are a little _ 


© convex externally, and present on their internal portion considerable 
I projections, which render the surface very uneven, and also openings 
“which lead into the accessory cavities, 

The direction of the eminences projecting internally is from before 
!backward, They are convex internally, concave externally, and are 
“ sitnated one above the other. Their upper edges are attached, and their 
I lower edgesare free. We usnally countthree: 1st,tbe upper; 2d, the 
ı middle turbinated portion of the ethmoid bone ($ 572); 3d, the inferior 
ı turbinated bone (5606). We usually remark, besides, a smaller pro- 
i cess, situated at the upper and posterior part,—the upper turbinated 
ı porlion of the ethmoid bone. 

The depressions or semi-canals between these projections, which are 
# directed from before back ward. and always ascend from behind forward, 
ı are the superior, the middle, and the inferior meatuses of the nose, which 
vextend equal distances backward, but not forward. 

The superior mealus is generally found between the upper and the 
‚middle turbinated bones, It is theleast elevated, the narrowest, and 
"the shortest, for it does not project forward as far as the two 
‘others, The sphenoidal sinuses open into its posterior part ; tlie cel- 
KR, 
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lules of the ethmoid bone, ofthe palate bone, and of the upper maxillary 
bone, in its central part. 

The middle meatus is much higher, and is the most uniform of the 
three in its height. It extends between the middle and the inferior 
turbinated bones, projects much farther forward than the upper, and 
receives in its anterior portion the frontal sinuses, and in its centre the 
maxillary sinuses. 

The inferior meatus, the longest of all, is higher in its anterior part, 
but much lower in its posterior part than the middle meatus, and is 
situated between the inferior turbinated bone and the floor of the nasal 
cavity. It communicates with no accessory cavity; the lachrymal 
duct, however, opens in its anterior extremity. 

Besides these three channels, we always remark a fourth longitudi- 
nal depression, between the superior turbinated bone and the whole in- 
ternal wall of the labyrinth and of the eribriform plate; this depression 
extends much farther forward thanthe superior meatus. Finally, we 
usually discover a fifth, which is much smaller, the most superficial 
and the shortest of all, between the most superior and the upper tur- 
binated portions of the ethmoid bone. 

$ 635. The nasal fossa sends upward, on the two sides and back- 
ward, several processes, prolongations, or accessory cavities (sinus antra). 

1st. The upper prolongations are the frontal sinuses ($ 564), which 
open into the middle meatus by an orifice, which gradually narrows, 
and the direction of which is from before backward and from above 
downward. 

2d. The lateral prolongations are the mazillary sinuses ($ 534), the 
largest ; they open by a very narrow orifice in about the centre of the 
middle meatus, 

„e 3d. The posterior are the sphenoidal sinuses ($ 536), which tlso 
“ open by a narrow orifice into the posterior part of the superior meatus. 

& 636. The nasal cavities communicate upward with the orbits and 
the cavity of the skull by the orbital holes, and with the cranium by 
openingsin the cribriform plate; backward, with the pharynx, by their 
posterior openings; forward, with the cartilaginous nasal foss&, by 
their anterior openings ; downward, with the oral cavity, by the ante- 
zior palatine foramen. 

$ 637. They are formed by nine different bones: Ist, the upper 
maxillary bones; 2d, the palate bones; 3d, the sphenoid bone ; 4th, the 
ethmoid bone ; 5th,theinferior turbinated bone ; 6th, the vomer;; 7th, 
the nasal bones; 8th, the unguiform bones ; 9th, the frontal bone, 
Of all these, the upper maxillary bones contribute the most to their 
formation, as they form most of the floor and of the lateral walls. The 
ethmoid bone belongs to them entirely, forming their upper wall. The | 
palate bones complete their floor, and contribute to form their lateral | 
walls. The unguiform bones form part of their lateral walls, as does 
also the inferior turbinated bone. The sphenoid bone concurs to form 
the posterior part of the posterior wall and the lateral walls, by its pte- 
rygoid processes and its sinuses,. The frontal bone and the nasal bones E 
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terminate their upper wall forward. Finally, the vomer forms the 
inferior and posterior part of the septum of the nose, while its upper 
wall is composed of the perpendicular plate of the ethmoid bone and 
of the spine of the sphenoid bone. 

$ 638. The nasal foss® are much less spacious, proportionally speak- 
ing, in the early periods of life. From the smallness of the whole 
face, {hey are much lower and narrower, so that their anterior and 
posterior openings are proportionally much broader and lower ; forthe 
height of the posterior is one half greater than its breadtb, the anterior 
in the full grown feetus isnot more than one half as broad as it is high 
andits shape is not pyriferm, butirregularly quadrilateral; and again, 
the ethmoid cellules and the accessory cavities are not entirely deve- 
ioped at first, but acquire their normal size only at puberty. 

In the early periods of life, and at the commencement of the third 
month of foetal existence, the nasal foss&@ are not entirely separated 
from the oral cavity at their lower part, for the floor gradually deve- 
lops itself from without inward. 


IH. OF THE ORAL CAVITY. 


& 639. The bony oral cavity is a parabolie space, convex forward, 
*terminated posteriorly by a straight edge, and situated below the 
masal foss&, from which it is separated by their floor ($ 631). The 
lower face of this last forms what is called its roof or the bony palate 
(palatum osseum, s. stabile), which is slightly concave and almost quad- 
zangular, The anterior and lateral parts of the walls of the oral 
‘cavity, wbich are insensibly continuous with it, are formed upward by 
the alveolar edge of the upper maxillary bone, a small part of their 
posterior portion by the broader extremity of the pterygoid processes, 
and downward, by the whole inferior maxillary bone. A posterior 
‚and inferior wall does not exist, so that the bony cavity of the mouth 
is entirely open in this direction. The lateral walls are separated by 
a large hollow, which divides them into an upper and a lower part; 
for the lower maxillary bone is not united to the other bones of the 
head, butis moveably articulated with the temporal bone ($ 533, 615), 
so thatthe oral cavity may open and close at different degrees in front, 
and it may vary considerably in height in allits extent. This pecu- 
liarity distinguishes it from all the other cavities of the head. 

$& 640, This cavity is formed by four bones, the upper and lower 
maxillary bones, the palate bone, and the sphenoid bone. It is con- 
nected posteriorly with the pharyhx, anteriorly with the anterior part 
of the face, by the mouth; finally upward with the nasal fosss, by 
the anterior palatine foramen, and with the pterygoid fossa by the 
posterior. 

& 641. Like the nasal fossz it is lower the younger the subject is, 
as the teeth are not yet developed, and from the shortness of the 


‚ascending process of the upper maxillary bone it is proportionally 
‚shorter and broader, 
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iv. OF THE TEMPORAL FOSSA, 


$ 642. The temporal fossa (fossa temporalis, jugalis, zygomatica) is 
the inferior and anterior somewhat contracted part of the lateral sur- 
face of the skull and the face. 

Itis open on all parts upward, backward, and downward, and also 
outward in most of its extent, and even on this point it is but imper- 
fectly closed near the centre of its height by an almost transverse emi- 
nence, the direction of which is from before backward and slightly | 
arcbed outward, which passes over it like a bridge. This is the zygo- 
malic arch (zygoma, arcus zygomaticus, jugalis) which extends from 
the temporal bone to the face, or, to speak more precisely, to the 
upper maxillary bone. 

It is much flatter at its upper than at its lower part, where it is 
depressed inward. Itsinternal wall descends at first a little obliguely 
from without inward, butin its lower portion it is perpendicular. The 
anterior is almost straight and very slightly grooved. ‘The zygomatic 
arch anteriorly is broader than it is posteriorly. 

$ 643. The temporal fossa is formed from four bones, viz. 1st, the 
sphenoid bone ; 2d the temporal bone ; 3d, the upper maxillary bone ; 
and 4th, the malar bone. The larger and under wing of the sphenoid 
bone constitutes almost all ofits inner wall; the upper and posterior 
part, which is less extensive than the rest, is formed from the anterior 
part of the squamous portion of the temporal bone. The zygomatie 
arch is formed by the zygomatic process of the temporal bone, and by 
the malar bone. This last and the upper maxillary bone form the 
anterior wall of the fossa. x 

$ 644. The temporal fossa communicates with the orbit by the infe- 
Tior sphenoidal fissure, with the pterygoid fossa by the pterygo-palatine 
channel, and with the oral cavity by the posterior palatine foramen, 

6 645. The temporal fossa, from the greater breadth of the skull 
and the lowness of the face in the early periods of life, is much lower, 
planer, anıl narrower from above downward and from within outward, 
but longer on the contrary from before backward than in the adult. 



























II. GOMPARISON OF THE BONES OF THE HEAD WITH EACH 
OTHER, AND WITH THE OTHER BONES. 


$ 646. The bones of the head ditfer very much from each other, 
and from the ether bones of the body, in regard to their forms ; there 
are however great traits of analogy between them and the latter. 
Certain bones of the skull, considered separately, or several together, 
more or less evidently resemble the vertebr&.* 


* J. P. Frank first recognized the analogy between the skull and the vertebr@” 
(Sammlung auserlesener Abhandlungen, vol. xv.p. 267; Epit. de curandıs hom. = 
morbis, b. il. p. 42) ; hededuced itfrom therelation betweenthe brainandthespinal ä 
inarrow. Burdin (Cours d’eludes medicales, Paris, 1803, vol. i. p. 109 also thought 
that the head is only a vertebra more complicated than the others. This was also 
the opinion of Keilmeyer (A. L. Ulrich, Annotationes gusedam de sensu ac signifi- 
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We must regard the occipital portion of the basilar bone considered 
as one bone, the sphenoid portion united to the frontal bone, and the 
two temporal bones taken collectively with the parietal bones, as 
forming three systems, each corresponding to a vertebra, so that the 
skull is composed very evidently of three vertebr&, placed one after 
another from behind forward. It is easy to demonstrate the justice 


entione ossium capitis, Berlin, 1816, p.4). ButasJ.F.St. Hilaire remarksit was 
necessary to have had as clear an idea of this analogy as we now possess to discover 
itin the midst ofa series of foreign ideas, among which it was thrown as if hy 
accident. Dumeril has developed this idea still farther (Considerations generales 
ur Panalogie qui ewiste entre tous les oset les muscles du Ironc dans les anımauz ; in 
the Magasin Eneyeloptaiz ve, 1808,, vol. iii). Havingattended to the articular 
surfacesto which the Innscles ofthespinewere attached in man and the mämmalia, 
he thought he could perceive that the posterior parts of their skull presented emi- 
nences, processes, depressions, and cavıties like the posterior parts of the vertebre, 
whence he concluded, in his public essay, that the head isa vertebra immense in 
its dimensions. He established that the occipital hole corresponds to the spinal 
canal, of which it is the origin; that the basilar process, and very often the body 
of the sphenoid bone, correspond, in their structure and uses, tothe bodies of the 
vertebr; that the condyles represent their articular facets; that the occipital pro- 
tuberance and the spaces below it are analogous to the spinous processes and their 
bony plates; finally, that the mastoid processes are exactly like the transyerse 
a Thus Dumeril presented his Zheory of analogies; but the exact resem- 
lance which he had perceived was scarcely remarked or atleast appeared but tri- 
fling, doubtless because it did not coincide with the exact and consequently too 
eonfined meuningattached to the word verfedra. At the same time, the German 
anatomists were led to the. same views by comparative anatomy. The celebrated 
Goethe conceived the idea that the head contained several vertebr& (Zur Natur- 
wissenschaft, vol.i. p. 250) ; headmitted six ofthem, three of which, the ocecipital, 
the anterior and the posterior sphenoid vertebr& envelop the brain, and the other 
three, the palatine, the superior maxillary, and the intermaxillary vertebr&, com- 
prise that portion of the face in which the organs of sense are situated. Oken 
(Ueber die Bedeutung der Schädelknochen, Jena, 1817) admits three cephalic ver- 
tebre, the auricular, composed of the occipital bone, to which is attached the 
petrous portion of the temporal bone, the styloid process of which corresponds 
tothe sacrum, and the hyoid, which represents the pelvis ; themawillary, of which 
the posterior sphenoid forms the body and also the transverse and oblique processes, 
and the parietal bones the spinous process, which also represents the upper and 
lower extremities, since the squamous portion stands in the place of the scapula 
and the iliac bone, the DEeRyEoLd process, of the clavicle, the malar bone, of the 
arm and the fore-arm, the upper maxillary bone, of the handand fingers, the inter- 
maxillary bone, of the thumb, the maxillary condyle, of the femur, the coronoid 
process, of the leg, and theanterior part of the bone, ofthe foot. Theocular, com- 
posed of the anterior sphenoid; its spinous process is the frontal bone; while the 
vomer, the ethmoid bone, the inferior turbinuted bones, the palate bones, and the 
nasal bones unite to representthethorax, T'heseideas haye been brought forward 
and modified by Oken (7sis, 1820, No. 6, P.552; Esquisse d’un systeme d’unatomie, 
de physiologie et d’histoire naturelle, Paris, 1821, }: 41). Inthis last treatise the 
author increases the number of the cephalic vertebre to four, viz. 1st, the auricu- 
far vertebri, which has forits body the basilar process, for transverse processes 
the lateral oceipital, and for a spinous process the upper occipital process; 2d, the 
lingual vertebra, having fora body the posterior sphenoid, and for a spinous pro- 
cess the arietal bones; 3d, the ocwlar vertebra, having for a So the anterior 
sphenoid, for transverse processesthesmall wings of thesphenoid bone, and for a 
spinous process the frontal bone; 4th,the nasalvertebra, having for a body the 
vomer, for transverse processes the ethmoid bone, and for a spinous process the 
nasal bones. According to him, the extremities may also be tracedinthe head, to 
wit, the armsinthe upper maxillary bones, and the feet in the lower maxyillary 
bone. Allthese views have been adopted and the last especially fully developed by 
2 9, B.Spix KR enesis, sen capitis ossel structura, Jormatio et significalio per 
omnes animalium celasses, familias, genera et etates digesta, Munich, 1815). Spix 
not content with calling the cranium a prolongation of the vertebral system, con- 
siders ita second formation representing all its parts, so that recording to him, 
the being is forıned by two complete sections, the one anterior and restrainedin its 
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of this analogy in regarding the forms, the mode of development, and 
the functions of these pieces of bones. 

Ist. The analogy is no where more evident than in the oecipital 
portion of the basilar bone. This bone forms, like every vertebra, a 
ring, of which the central part is thick and spungy, while the lateral 


development, the head; the other posterior, and uninterruptedly developed, the 
trunk : andasthe latter hasits extremities, the limbs, so the skull has similar ex- 
tremities, the component parts oftheface. Farther, he admits butthree cephalio 
vertebr®, called the oceipital, theparieial, and the frontal vertebr, from the parts 
which predominate, or the cranial, the thoracic, andthe ubdominal vertebr&, from 
the parts of the trunk to which hesupposesthey correspond, or finally, the anterior, 
the central, and the posterior vertebr, also from the analogies which he admits 
between the different parts of thehead and trunk; so that reserving the face, he 
avails himself ofthree corresponding sections, the anterior, the cenfral, and the 
posterior, to form the appendages or the extremities of the cephalic portion ofthe 
animal. According to him thefirst cephalic vertebra, the oceipiZal, presentsallthe 
‚parts of the pelvisin'the temporal bones; and all those ofthe inferior limbs in 
the lower maxillary bone ; thesquamous Keruan of the temporalbone is the illium, 
thesmall bones oftheearare thepubis, and thering of thetympanum istheischium; 
the maxillary condyle corresponds to the femur, the coronoid u to the tibia, 
the angle to the fibula, the tubercle above the posterior dental canal to the tarsus, 
theinternal oblique line to the metatarsus, the alveolar process to the phalanges, 
and the teeth to the nails. In thesecond cephalic vertebra, the nasal bone corres- 
pondsto the sternum, the malar bone to the scapula and to the clavicle, and the 
upper maxillary bone contains all the parts of theupper extremity; finally, inthe 
third, the ethmoid bone represents the cricoid cartilage, the unguiform bone the 
thyroid cartilage, the palate bone andthe internal wing ofthe pterygoid process the 
hyoid bone. Ulrich(Zoe. cit.) continuesthese researches, but does not compare 
un: Jar except to the upper limbs, and does not trace the inferior extremities in 
the head. - 

Cuvier (Rdene animal, vol. i.p. 73) adopts the principle of the analogy between 
the head and the spine, neglecting always the term vertebr&, and admitting but 
three vertebr:e, or, to use hisown expression, rings (ceintures), of the skull, the 
‘anterior of which is forıned by the two frontal bones and the ethmoid bone, t 
central by the pariestl bones and the sphenoid bone, the posterior by the occipital 
bone. Blainyille also recognizes this principle of analogy (Bulletin de la soc. phil. 
1816, p. 111, and 1817), and declares himself in favour even of the accessory com- 
parisons established by Oken and Spix, atleast as faraswe can judge from the va- 
gue manner in which heexpresses himself. Carus gave a new support to the doc- 
trine of the three ccranial vertebr&, by dividing the brain itself into three distinet 
portions and endeavouring to determine the bonesbelonging to each of them in the 
vertebrated animals. His work alsois one of the most extensive which has been 
published on this subject (Zehrduch der Zootomie, Leipsic, 1818, p. 164). Meckel 
(Beytrege zur vergleichenden Anatomie, vol.ii. p. 74—82), proposes to consider 
the whole sphenoid boneasasecond vertebra, to make the third in the ethmoid 
boneand the frontal bone, and to regard the temporal bone as a vertebra cut ın 
two. Schultz: (De primordiis systemalisossium et de evolutione spine dorsi in 
animalibus, Halle, 1818, p. 13) refuses to admit any auplan between the bones of 
the faceand the vertebr@. Bojanus (Isis, 1818, p. 301; 1819, p. 1364), admits four 
cephalic vertebaz, the first or the aurieular, the second or the gusialive, the third 
or the ocular, and the fourth or the o/factory, the body of which he formed in the 
vomer, the axis in the ethmoid bone, and the spinous process in the nasal bones. 
Atthe same time, he considers the hyoid bones as the ribs of the first, the ptery- 
goid processes as those of the second, the external wings of these same processes 
as those of the third, and the bones of the palate as those of the fourth. Finally, 
he traces the upper extremitiesin the mastoid, the tympanal, the squamous, the 
malar, and the upper maxillary bones, andthe lower extremities in the lower jaw. 
Burdach (Vierter Bericht von der anatomischen Anstalt zu Keenigsberg, Leipsic 
1321) endeavours to prove there are butthree cephalic vertebre and that the other 
bones of the head are only secondary parts of vertebre. Finally, J. F. St. Hilaire, 
wishing to settleso many uncertainties, asserted that we ought to begin by deter- 
miningstrietly the characters and the conditions of a vertebra. Neglecting the 
conditions founded on adultsand assuming higher considerations, he demonstrated, 
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and posterior portions are thin and extended in’processes ; a rounded 
opning exists in it through which a portion of the central mass of 
the nervous system passes. 
Its squamous portion and its condyloid parts correspond perfectly 
to the semi-arches, and the basilar process to the body of the vertebra, 


that avertebra is not simple a transverse section placed against other transverse 
sections, thus producing an accumulation of partsto which as a whole the term 
column is applied; in a word, that it is not a single bone, but an osseous system 
formed of nine elements, which may or may not be united, and essentially continue 
the same (Considerations göndrales sur la vert£hre; inthe Memories du Muscum, 
vol. ix. p. S9.—Sur le systäme intra-vertebral des insectes, inthe Annales de la 
medeeine physiologique, vol. ii. p. 233). These elements are an unmated and cen- 
tralnueleus, the cyeldal, to which are adapted two rings, an Mopsr and a lower, 
which contain the first, a section of the niedullary system, and the second, one 
ofthesanguineous system. Each oftheseringsiscomposed of four pieces, namely, 
the upper of two periel and two £pial, and the inferior of two paraal and two 
calaal. In general, one of the two increases always at the expense of the other 
and when the excess is extreme, the elements of the smaller ring appear as very 
. small processes. Like the difference between the two extremities of the cen- 
tral axıs of the nervous system, one of which is attenuated, the other, on the 
contrary, increased and enlarged like a ball, this difference not only requires an 
increase iu the surface of the principal pieces, butalso, and with equalinfluence, 
the coneurrence of all of them which must then combine uniformly, without any 
dismemberment of external parts of projections, that is, simply become pieces of 
the externalseptum. J.F.St. Hilaire thus Ran the defect of projections and 
processes, which forms one of thedistinctive characters of the largest skulls. The 
osseous system having then only to enclose a medullary mass, it maintains as few 
external relations as possible, while farther on, having to protect only a very small 
mass, the spinal marrow, it becomes ZOO externally, and all its superficial 
points are forıned of strong processes for each muscular part. Leaving these gene- 
ral ideas, to which it was necessary to arrive to determine this question, and to 
deduce true philosophical conclusions in regard to the cephalic bones, J. F. St. 
Hilaire concludes (Curnposition de la tete osseuse de ’homme et des animauz, in 
the Annales des sciences nulurelles, vol. iii. p. 173) to consider the head, leaving 
out the lower jaw, as formed of seven vertebra, which are named and composed 
as follows: Ist, the cerebelloid (cdrebelleuse) vertebra comprising the basi-sphena 
(the posterior segment ofthe basilar bone), two.superoccipital (the upper occipital 
bones), two sfapedial (the stapes), two ew-occipital (the lateral occipital bones), 
and two incubal pieces (the incudes); 2d, the aurieular vertebra, comprising the 
otosphrnal (anterior section ofthe basilar bone), two parietal, (the parietal bones), 
two/ympanal (the rings of the tyımpanum), two pelrous (the petrous portion of 
the teınporal bones(, and two malleolar (the mallei) ; 3d, the optie or quadrijumal 
terlehra, comprising the Jyposphenal (the posterior body of thesphenoid bone), 
two colyleal, two plerygoid (tlie large wings of the sphenoid bone), two Zemporal 
(the sgamous portion of the temporal bone), two serrial (the large portions ofthe 
tympanım); 4th, the cerebral veriebra, comprising the enlo-sphenal (the ante- 
or body of the sphenoid bone), two ingrassial (the wings of Ingrassias), two 
ab-orbital (the orbital portions ofthe re MR twojugal (themalar bones), 
two herisseal es internal pterygoid processes) ; öth, the ocular vertebral con- 
prising the elhimosphenal (the body of the ethmoid bone), two frontal (the fron- 
bone), two ad-zustal (the external pterygoid processes), two palpebral (the 
tarsal cartilages), and two eıhmophysal (the upper turbinated bones); 6th, the 
nasal vertebra, comprising the rhinosphenal (the plate of the ethmoid bone), two 
u bones of the nöse), two palalal gene palate bones), two lachrymal (the 
unguiform bones), two REN (the inferior turbinated bones) ; 7th, the Zadiaz 
vertebra comprising tlıe pro/osphenal, two ad-nasal (the intermaxillary bone, two 
vomeral (the voner), two addental (the dental parts of the maxillary bone), and 
twoprofophysal (the cartiluge ofthe nose). As to the lower jaw J. F. St Hilaire 
says, independentiy oftheseven cephalie vertebr@, admits in each of these branche 
seven pieces at ınöst, viz. the suhdental, the sublachrymal, the subpalpebral, the 
BER Une the subtemporal, the subrupcal, and the sub-oreipital. "Uhus, according 
to him, the heod is composed of seventy-seven bones, the skulland face of sixty- 
tlıree pairs, and seven which are unmated, and the lower jaw of seven pairs. 
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in regard to form and situation. The squamous part represents the 
spinous process, and the condyloid portions are analogous to the trans- 
verse and articular processes. 

The different parts of which it is composed are developed like those 
of the vertebr&; the squamous and the condyloid portions appear 
before the body, and the different pieces which form the posterior and 
lateral portions fuse together before they unite tothe body. 

The ‘body unites with the central portion of the sphenoid bone 
forward, and its lateral parts articulate with the cervical vertebra 
backward, in the same manner as do the analogous portions of the 
vertebr& with each other. 

Similar muscles are attached to the oceipital bone andthe different 
vertebre. So too this bone contains like each vertebra a part of the 
central portion of the nervous system. Between it, the first vertebra 
backward and the temporal bone forward, we find the same foramina 
as between the other vertebr&, and these holes give passage to the 
same nerves and vessels. 

As the bodies of the other vertebr& most generally fuse with each 
other in some parts at an advanced age, so the bodies of the oceipital 
and the sphenoid bones always »ınite in a single bone. Their fusion 
however takes place sooner. “Finally, as the last lumbar vertebra 
often unites to the sacrum, so the occipital bone tends very much to 
unite in different ways with the first cervical vertebra. 

2d. The sphenoid portion of the basilar bone and'the frontal.bone 
taken together, represent the second of the anterior vertebr& compos- 
ing the skull. We may also consider them as composed of several 
imperfect vertebr. i x 

In regarding them in the first point of view, the body of the sphe- 
noid portion corresponds to that of the vertebra. Itstwo wings and 
the frontal bone representsits lateral portion. Most of thefrontal bone 
and the large wing of the sphenoid bone are in fact analogous to the 
posterior and superior part of the semi-arches, as the malar process 


of the frontal bone and the inferior pterygoid process correspond to 


the articular and the transverse processes ofthe vertebre. We must 
consider the frontal bone as belonging to the anterior vertebra of the 
skull, because the lateral parts of the sphenoid portion alone do not 
curve to meet one another, and do not unite with the body to form a 
ring inclosing the anterior part of the brain, while this ring is pro- 
duced by the assistance of the frontal bone. 
The very complicated ossification of this vertebra occurs accord- 
ing to the same laws as that of the vertebr® of ‚tbe trunk. Those 
pieces which correspond to the lateral parts ossify long before the 
body of the sphenoid portion ; and it is a normal condition, that the 
two lateral halves of the largest portion of the arch of the frontal 
bone unite in the same manner as the semi-arches of the vertebre. 
If the lower part of these lateral pieces unites earlier with the body of 


the sphenoid portion, thus differing from what occurs in the vertebr&, 


this difference is made up by another circumstance, viz, thatthe body 
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of the sphenoid portion does not completely develop itself, or does not 
acquire its sinuses, until the pieces of the frontal bone are fused. 

Severalsmaller vertebre may be demonstrated in this large anterior 
vertebra of the skull. In fact, we can imagine the sphenoid portion 
formed of two vertebr&; a posterior, which is larger, and represented 
by the body and the large wings, and an anterior, which is smaller, 
and formed by the small wings; and we can suppose the frontal bone 
either as a portion of this anterior vertebra, which would then be 
much larger than the posterior, or as the arch of a vertebra of wbich 
the body is not developed, since the arches of the true vertebr& are 
always formed before their bodies. 8 

The central vertebra of the skull is formed by the temporal and the 
parietal bones. The temporal bones represent a vertebra divided at 
its lower portion into two parts by the basilar bone. The parietal 
bones and the squamous portion with the zygomatic and the mastoid 
processes of the temporal bone, represent the semi-arches and pro- 
cesses ; while the petrous portion of the temporal bone corresponds to 
the body of the vertebra. But we may also, as in the anterior ver- 
tebra of the skull, consider the parietal bone only as the rudiment of 
a particular vertebra, and regard the temporal bones as two halves of 
vertebr, entirely distincet from each other. 

Here also the parts of the arches are developed sooner than that of 
the body, and itis remarkable that of all thesutures, the sagittalsuture 
is most frequently and the soonest effaced ; so that the semi-arches 
unite on the median line before they blend with the other portions. 

The ethmoid bone differs so strikingly from all the other bones of 
the skull, that at first view we cannot perceive the least relation 

‚between them. We may, however, represent it as a fourth anterior 
and inferior vertebra of the skull, which, pressed in between the others, 
"would not be developed in a ring, and would be flattened from one side 
to the other. We may, however, consider its perpendicular plate as 
the body, and its lateral portions as the semi-arches. 
Hereasintherest, the lateral portions osssify before the central part. 

& 647. In the bones of the face, the analogy with the vertebr& is 
less easily demonstrated. One great point of resemblance is here 
deficient, viz., the relation with the central part of the neryous sys- 
tem. We may,however, consider, in some measure, the upper maxil- 
lary bone as a large facial vertebra, of which the other bones of the 
face are a cumpliment. We may also compare the lower maxillary 
bone with the upper part of the sternum and the upper ribs, and the 
styloid processes and the hyoid apparatus with the lower part of the 
sternum and the lower ribs ; for their semicircular form, their con- 
vexity forward, their concavity backward, their moveable articulation 


_ with the skull, and their situation before it, establish a general cor- 


respondence with the sternum and with the ribs, in regard to form and 
eonnections ; and more so, because the upper ribs are united with the 


upper part of the sternum more intimately than the lower ribs are with 


the lower part of this bone; precisely the same as the lower maxillary 
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bone constitutes a single bone, while the hyoid bones and the styloid 
processes always form several distinct pieces. 

We ımay also add, in favour of this analogy, that as the lower maxil- 
lary bone and the ribs are among the bones which are developed the 
first, and as the ribs form long before the sternum, so, too, the lower 
maxillary bone generally corresponds to the ribs fused together, and is 
composed only oftwo halves, the intermediate cartilage being gradually 
effaced. When two special nuclei are formed in this cartilage, as some- 
times (but rarely) happens, the analogy is still greater ; since these 
nuclei, which correspond to the pieces of the sternum, arise long after 
the lateral portions.* * 

$ 648. Finally, we may compare the whole bony head to a large ver- 
tebra, composed of several, which are smaller andimmoveably artien- 
lated with each other, and accompanied by some rudiments of ribs 
fused together. This method of considering itis much more admissible, 
because the bones of the skull and some of those of the face tend to 
unite in a single piece ; and even in young subjects, we not unfre- 
quentiy find all the sutures effaced, and then the head is composed of 
three bones only, which move on one another, —the lower maxillary 
bone and the hyoid bones anteriorly, and the collection of the bones 
of the skull and face posteriorly. 

8 649. The differences of the head a tdifferent periods of life are 
very great.r 

They rgeard principally Ist, form; 2d, mass; 3d, number ; th, the 
mode of union of the bones ; 5th, the form of the whole; 6th, the pro- 
portion between the skull and the face. 

1st. The form. The bones of the head are much less rough ad 
uneven, and their eminences project less, the younger the organism is. 
But those of the skull, or at least the occipitai bone, the parietal bone, 
and the frontal bone, differ at different periods of life, inasmuch asfrom 

the fourth month of pregnancy to the end of the first year of existence, 
they are much less uniformly bulging than at anterior and subsequent 
periods; but they project considerably at their central part, where the 
point of ossification develops itself; so that the upper and lower por- 
tions there unite at an almost right angle. Before the fourth month, 
the bones of tke skull are much flatter than in the restof life,and 
more so as they are smaller. 

2d. The mass. The bones of the head increase in extent, thickness 

and weight, from the commencement till the termination of their deve- 
lopment in tbe adult age; but after this time, and till old age, they 
always diminish in thesethree relations. Hence, in advanced life they 
are thinner, often perforated in several parts, especially where they are 
































* Itseems less proper to compare the jaws to limbs, and the hyoid bones to the 
pelvis, as Oken has done ; although it is not difficult to trace the cavity ofthe chest 
in the nasal fosse, and that of theabdomenintheoral cavity. It is perhaps from the 
considerable development ofthe cephalic vertebr& and brain, that the otherbones 
of the hend can become only the rudiments of theribs and sternum fused togetheä E 

+ Recherches sur le cräne humain, by Tenon; in Mem. de U Instit. sc. phys. 
malh.,vol.i. p 221-233.—Spix, Cephalogenesis, Munich, 1818. 





OSTEOLOGY. 93 


naturally thin, as the external and anterior part of the large wing of 
the sphenoid bone, and the orbital portion of the malar bone: from 
this cause, the malar bone is frequently separated from the sphenoid 
bone in this place ; the sphenoidal fissure is often very extensive ; the 
maxillary bones are narrower by the entire height of the alveolar 
edges; and finally, the skull becomes lighter and smaller. 

The difference of weight between the skulls of old men and thosein 
mature age is much greater than that of volume. The skull of a 
female seventy years old, now before us, weighs fourteen’ounces, and 
that of a girl twenty years of age weighs twenty-four ounces ; the 
first is nearly one half lighter than the second. 

3d. The number of the bones of the head differs at different periods 
oflife. At first the number is smaller, because ossification does not 
commence in all parts at the same time. Next, the bones are more 
numerous, because some bones are developed by several points of ossi- 
fication, whence result separate pieces, which gradually unite. 

4th, The connection of the bones of the head is much looser the 
younger the subject is; because the bony pieces are less extensive and 
are separated by larger intermediate cartilages. In very old persons, 
the bones which are united, during the greater part of life, by a simple 
immoveablecartilaginoussubstance, almost always fusetogether. This 
'is the case particularly with the parietal bones which unite with each 
other, or with the frontal and the occipital bones, and it is true also 
of the ethmoid bone which joins with the inferior turbinated bone, 
while the latter is fused with the upper maxillary bone. 

5th. In the early periods of life, the whole form of the head is much 
rounder than at an advanced age, which is particularly owing to the 
small development of the face which the skull overreaches in every 
direction, and which is proportionally much smaller the younger the 
foetus is. In fact, the difference between the greatest length and 
breadth of the head is much greater the younger the foetus is, but it 
bulges more in all parts of its circumference, which makes its general 
form more round. We remark especially, during the early periods 

of uterine existence, that the skull is much broader and less compact 

in the region of the temples than it is afterward, and that the frontal 
bone, the parietal bone, and the occipital bone, are much more bulging. 
In a later period the bones sink remarkably. 

The more rounded form of the skull during the early periods of 
pregnancy also results from the slight development of its base. In 
fact, this is shorter and narrower, and forms with the lateral and pos- 
terior faces a more obtuse angle. 

$ 650. The form of the bones of the head, and consequently of the 
whole bony cavity, varies very considerably in the different races.* 
The differences in this point of view are more or less evident in all 

 directions and in all regions. Hence the facial angle of Camper ($ 51) 














































- _* Blumenbach, Deeades collectionis su@ craniorum diversarum gentium illus- 
trate, Gottingen, 1790-1814. 
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will not measure them exactly, since it indicates only the direction of 
the anterior part of the skull and race, and gives only a general idea of 
the profile. We must then, at thesametime, employ other means to 
determineit. Thus, on the one hand, we practice the method recom- 
mended by Blumenbach,* that is, we embrace as much as possible 
all the peculiarities with a single glance, looking from behind forward, 
while tbe head rests on the lower maxillary bone, so that themalar bones 
may be horizontal; 2d, we follow Cuvier’s method, which consists in 
looking attbe head from above downward and from before hackward, 
to judge of the relations of capacity between the skull and the face. 

We havealready mentioned ($ 34) the results of these measuremets, 
which furnish the prinecipal distinctive characteristics of the human 
races. 

The difference between the skull and the face in the relation of their 
respective capaeities, is mostimportant. The differenceis most favour- 
able to the skull in the European race; and most Whnfavourable to it 
in the Ethiopian. Thus, the skull of a negro, compared with thirty- 
six skulls of Europeans, contained less water than any of them.r 

Besides these differences of races, there are others which establish 
a difference more or less remarkable in the skulls of different people 
belonging to the same race. 

The nations of the south, in whom we see the purity of the Cauca- 
sian race, or those which are most allied to it, as the Greeks and 
Turks, differ from all other. nations belonging to this race by their 
very round heads.f 

























CHAPTER IV. x 


I. GENERAL REMARKS ON THE ANOMALIES OF THE BONES 
, OF THE HEAD. 4 


l. OF THE CONGENITAL DEVIATIONS OF FORMATION. 


8 651. The congenital deviations in the formations of the bones of 
the head, affect their number, form, connection, and size, and are for 
the most part more or less dependent on their mode of development. 
These four conditions are almost always united. We can, however, 
refer to One or another of them, only the essence of every deviation of 
formation of a bone of the head, since the number of these last never 
increases, like those of the trunk and extremities, by the formation of 
new pieces, but by the division of the primitive bones into several, so 
that we remark proportional differences in the form, connections, and 
size of the bones, the division of which has increased the whole 
number. 


* De variet.gen. hum.nal,, Gottingen, 1794, p. 203. \ 
+ Saumarez, Princiolesof Phystology, London, 1798, p. 163. * 3 
+ For other differences which are less constant, see the work by Blumenbach! 
already cited, and Semmering’s Osteology. # 
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1. ABSENCE AND SMALLNESS, 


$ 652. The bones of the head are entirely deficientin acephalia vera. 
In those cases of acephalia which are somewhat more perfectly deve- 
loped, we rarely find a slight rudiment of a head composed of several 
bones.* 

After this state, comes, as regardsits external form, the acephalia 
‚falsa, in which tbe base of the skull and the face are generally regu- 
larly developed; but in which also the bones, or the portions of the 
bones which form the vault of the skull, are entirely deficient, or are 
very small. ‘ 

Next comes that state of the bones of the skull which exists in 
encephalocele, when several of these bones, or one only, (generally the 
oceipital bone,) is but slightly developed ; and a portion of the brain, 
or serum collected between it and its envelops, projects through the 
opening. 

Next follows the arrangement of the bones of the skull in hydro- 
cephalus, where they are more or less distant from one another, and 
are often separated by unossified spaces. 

The next state is the permanence of the fontanelles, which some- 
times remain, jn one or several parts, during life. 

The state which is the least abnormal, although usually attended 
with some degree of imperfection in the intellectual faculties, on 
account of the corresponding state of the brain, isthe smallness of the 
head, characterized by the flatness of the anterior portion of the skull, 


and by its narrowness in the transverse direction : this is principally 
seen in idiots.F 


II. SEPARATION OF THE BONES OF THE HEAD. 


$ 653. The best name for the abnormal bones, resulting from this 
division is, that of bones of the sutures (ossa suturarum).f This in 
fact is the only general character we can assign to them, since they 
are not developed, except at the circumference of the concave bones; 
and never, or at least but very rarely, withinthem. When the latter 
is the case, the abnormal bones form only between those parts of bone 
which are transiently separated, as between the different pieces of the 
oceipital bone ; and usually unite when the development is finished. 
The terms friangular bones (0ssa triquetra) and wormian bones $ (0ssa 


* Curtius, Demonsiro humano, Leyden, 1762.—Meckel, Handbuch der patho- 
logischen Anatomie, vol. in 151. 

+ Greding, in Ludwig, Adv. med. pract., vol. ii. and iii. 

t Bertin, Trait& d’ostdologie, vol. ii. p. 470.—Rose, De suluris cranii, Leipsic, 
1763.—Monro, A skull uncommon for the number and size of the ossa ES 
the Zdin. med. essayys, vol. v. no. 16.—Van Doeveren, Spee. obs. acad., ch, viii.— 

= Sandifort, De ossiculis suturarum, in Obs. anat. path. book iii. chap. ix. and book 
_— jv. chap. x- p. 136-141. 


> $& These bones have beencalledalso intercalia or epactalia. One ofthem occurs 
 frequentiy in the posterior fontanelle ; itis the roper epactalbone, the /riangular 
bone of Blnes, the os epaotale, 8. srethianum of Fischer. (G. Fischer, Ohserunfa 

 quadam de os epaclali sen Goethiano palmigradorum, Moscow,l81l.— Adversar. 
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wormiana), are less suitable when considered generally. The first 
term, however, is not perfectly appropriate, as the division of the 
frontal bone into two lateral portions also enters into this anomaly, 
although the relations of this bone with those around it are not 
changed. 

These bones are remarkable in several respects. In fact, 1st, their 
formation is governed by very precise Jaws; 2d, they depend, in great 
part, on the normal development of the bones; 3d, for the most part 
they establish striking analogies with animals, 

ist. These bones are formed according to constantlaws. The fol- 
lowing circumstances prove it : 

a. They are usually arranged more or less symmettrically, so that 
we rarely find them on one side of the body only ; and when unmated, 
they usually extend as much on one side as on the other. 

b. They occur more particularly in the, cranium, ard much more 
rarely in the face. 

c. They are not equally common in all parts of the skull. They 
are observed most frequently between the oceipital bone on one side, 
and the parietal and thetemporal bones on the other. They are most 
generally situated in the Jambdoid suture, more rarely in the mastoid 
suture. The partsin which they are next most frequent, are the 
squamous suture, especially at its anterior extremity, between the 
large wing of the sphenoid bone, the sqguamous portion of the temporal 
bone, and the frontal and the parietal bones. They -are more rare in 
the sagittal suture, where they are seen principally between the two 
parietal and the frontal bones, consequently at the anterior extremity 
of this suture. They are least common between the sphenoid bohe 
and the adjacent bones. 

In the face, the bones of the sutures are met with principally between 
the os planum of the ethmoid bone and the frontal, the unguiform 
and the upper maxillary bones, and also between the latter and the 
unguiform bones. They are more rare between the two upper maxil- 
lary bones. Itis equally unusual to find the lower maxillary bone 
or the malar bones composed of two parts. 

d. We may state as a general rule, that they are developed most 
frequently in the places where large cavities are to be filled. They are 
very frequent in the fontanelles, and are most common in the poste- 
rior, and next in the anterior lateral, middle lateral and the posterior 
lateral fontanelles. 

e. They vary much in size. Sometimes they are only small pieces 
of bone, and sometimes the whole bone is divided into two equal parts. 
Thus, the oceipital bone is sometimes divided into an upper and a 
lower portion, and the frontal bone is formed of two lateral portions of 
equal size. There are numerous degrees intermediate between tlıese 
two extremes. 



























anatomica, Moscow, 1819. Another, almost as common, is situated in the tempo- 
ral fossa. Beclard proposes to call it the erotophal bone. The others occupy the 
occipito- parietalsuture, the place of the posterior and inferior fontanelleand the 
parietal suture, ! F: u 
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/. The cause of the abnormal want of union between the parts of 
bone, is not always manifest. Although the anomaly is usually 
attended with an accumulation of serum within the skull (Aydro- 
cephalus), and with the distention of the ossifying surfaces; we 
cannot, however, say it is owing to this distention, and suppose, with 
Blumenbach* that tbe fetus has been affected with hydrocephalus, 
which has beeu cured. 
2nd. The formation of these pieces of bone depends, in great part, 
on the normal development of the bones of the head. Infact— 
a. The separation of the frontal bone into two portions is normal 
from the origin of this bone till the first year of life. 
b. The occipital portion of the basilar bone forms gradually by the 
union of eleven pieces ($ 543), and these are the pieces which are 
abnormally separated. 
c. The temporal bone is also formed by four nuclei ($ 554) ; and. 
these are the nuclei which remain more or less sensibly distinct. 
d. The small bones of the sutures are most usually formed by the 
natural development of the bones of the head, since new nuclei always 
form-on the circumference of the primitive germs of bone, which are 
smaller and more distinct, and which unite with them in one mass 
when the development proceeds regularly. 
All the bones of the sutures however, do not depend upon the 
abnormal division of the separate pieces of bone, which form only one 
piece in the normal state; and we cannot consider them all as resulting 
from an imperfect development. In fact, those in the large and the 
anterior lateral fontanelles, and in the squamous suture, and also the 
division of the squamous portion of the temporal bone and ofthe frontal 
bone into two parts situated one above the other, are not normal, but 
are distinct and special formations. 
3rd..It is generally very easy to trace the analogy between these 
‚ abnormal bones and the structure of animals. 

a. In most animals the frontal bone is composed of two lateral 
' halves. 

db. The separation of the occipital bone in different osseous pieces 
is also an arrangement which remains in many animals during life, 
“and in others until birth. In many reptiles this bone is divided during 
"life into a basilar, an articular, and a squamous portion, and this last 
"itself into an upper and a lower portion. It is true that the first 
three parts and the squamous portion unite in a single piece in the 
Imammalia; but in many animals, as also in the fishes, the squamous 
Pportion is divided into two parts. 
€. The mastoid portion of the temporal bone forms a distinet bone 
the mole. 
.d. The primitive arrangement, that is, the insulation of the different 
clei of bone, remains during life in the gecko.r 


%* Knochenlehre, p. 180. 
+ Carus, Anatomie und Physiologie des Nervensystems, Leipsic, 1821, 
VoL. 1. K 
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However, the other bones of the sutures, which constitute positive 
anomalies, do not appear in animals. 

From what precedes, it follows that our views upon the origin of 
these bones are more extensive than certain anatomists have thought,* 
since we can say, that most of them are produced by a development 
deficient in energy. 

$ 654. The development of these bones forms an unusual number 
of sutures, since its essence consists in increasing the number of pieces 
of bone at the expense of the normal bones. 

The slightest deviation from the normal state is the existence of a 
suture called the frontal suture (sutura frontalis) between the disunited 
portions of the frontal bone, which sometimes extends through the 
whole bone, and sometimes exists only at its upper or lower part, more 
frequently in the former. As this suture is continuous with the 
sagittal suture, and cuts the coronal suture at a right angle, those 
heads which have them are termed capita eruciata. The other super- 
numerary sutures arising from the same source are usually small and 
‘imperfect, and do not extend the whole breadth or height of the bone. 
Sometimes, however, we find the occipital bone and more rarely the 
parietal bone entirely divided by a transverse suture into an upper 
and a lower half. 

We must remark, in regard to this, thatthe division is most frequent 
in the frontal bone ; it is more rare in the squamous portion uf the 
occipital bone, and still less frequent in the parietal bones ; so that 
its degree of frequency is in direct ratio with the time during which 
the bone remains in its primitive form, or, more particularly, with the 
occurrence of deviations of formation in the primitive pieces. j 

If the number and situation of the bones of the sutures be such as to 
form along one of the usual sutures a chain corresponding to the nor- 
mal form of the corresponding edges of the bones, which are wedged 
in between them, we then have double sutures (suture duplices), which 
are generally seen between several bones of the same skull, since these 
bones are usually developed in several regions of the skull in the same ] 
subject, but not in the same number, 

The unusual distance between the bones of the skull, which is! 
caused by bydrocephalus, is allied to the abnormal development of 
separate bones formed at the expense of the normal bones, Then we 

have developed not only a greater or less number of bones of the 
sutures, but these are also separated by large unossified spaces. 

Finally, we must arrange here the want of union between the 
palate-bone and upper maxillary bone on the median line, which 

essentially constitutes hare-lip. Another anomaly allied to this, and 
dependent on the same proximate cause, is the imperfect ossification of 
the skull-bones, which present from space to space hollows filled with 
cartilaginous substance only. This anomaly is also seen in hydro- 
cephalus, and is sometimes primitive and sometimes consecutive. 
































* Hildebrandt, Lehrbuch der Analomie, vol. i. p 216. 
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It. OF THE ABNORMAL UNION OF THE BONES OF THE HEAD. 


'8 655. Tbe state opposite to that which we have examined super- 
venes usually at an advanced age ; but it is not rare in young people, 
and is frequently seen in hydrocephalus, in consequence of the disap- 
pearance of the cartilaginous layer interposed between the adjacent 
bones, 

These anomalies are also subject to certain laws :—— 

a. The pieces of boue which remain separate and distinct beyond 
the proper periods usually fuse with the aljacent bones sooner than 
these unite with one another. 

b. Of all the bones of the skull, the parietal bones unite soonest and 
most frequently : their union commences generally, but not always, in 
the centre of the sagittal suture. The temporal bones and the occi- 
pital bone unite less frequently, and the frontal bone still less so; in 
regard to which we must obserye that the central portion of the coro- 
nal suture is usually the first to disappear. The union of the frontal 
and the temporal bones, of these latter with the sphenoid bone, and of 
the ethmoid bone with the adjoining bones, is more rare. 

In the face, the inferior and the middle turbinated bones fuse with 
the upper maxzillary bone, the vomer unites with the sphenoid bone, 
and the two nasal bones with each other. 

$ 656. The bones of the skull sometimes become unusually large. 
This state generally attends hydrocephalus, and the anomaly becomes 
very striking when we regard the base of the skull at the same time, 
Since we there see more or less sensible marks of the compression 
caused by a mechanical power acting from within outward. 

8657. The bones of the skull vary also in thickness. In advanced 
age they are thinner than during the early periods of life. The same 
thing is seen in hydrocephalus. However, at the end of life they 
become thicker, but also very spungy. They are also thicker in 
idiots;* although then the relation of causality between this state of 
the skull and that of the brain probably is not always the same, since 


j) 
f 4 the excessive development of the bones from within may be a primitive 
‚@ äanomaly, and cause a compression of the brain which is injurious, or 


their unusual increase may depend upon a want of nutrition and on the 
‚ shrinking of the brain. Besides, the thickening of the bones of the 
ı skull is attended sometimes with an increase and sometimes with a 
* dimjnution in the density of their tissue. 

$ 658. The bones of the skull are sometimes abnormal by a defect 
"in symmetry, so that they, and consequently the whole head, appear 
“oblique, This state depends perhaps upon a primitive congestion of 
seruüm in tie skull, and upon the unequal pressure exercised by the 
Auid. It sometimes attends mental derangement, 


* Greding, in Ludwig, Adv, med. pract., vol. ii. p. 456, vol. iii. p. 600, 
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The bones of the skull present other anomalies, especially in cretin- 
ism.*  Although the form of the head in cretins is not alwaysexactly 
the same, the skull however is generally low, less bulging particularly 
in the frontal and the occipital regions, and on the contrary unusually 
broad from side to side ; the base from before backward is short and 
somewhat compressed; the sutures are more or less completely 
effaced, and filled with numerous bones of the sutures. In regard to 
particular bones, the basilar bone differs most from the normal state : 
it is small, flat and even concave at its upper part, while its articular 
parts and the occipital foramen are more or less oblique and some- 
times almost perpendicular, so that the articular portions look directly 
forward, and the basilar process and the body of the sphenoid bone 
are straight and very elevated. 

It often happens also that the skull is more or less oblique, espe- 
cially in the moderate degrees of cretinism, which obliquity seems to 
depend upon the existence of the anomalies on one side only. 

$ 659. The consecutive or accidental deviations of formation in the 
bones of the head are— 

1st. The solutions of continuity. Sometimes these are fissures ( fis- 
sur), which are often extremely small, and are then termed capillary 
openings. They differ from the normal or abnormal sutures in being 
straighter,in the periosteum not adhering with as much force as usual, 
in not having cartilage upon their edges, and in being seen in the 
places upon which the wounding cause has acted. We call these 
counter-fissures (contra-fissur@) when they supervene on the side 
opposite to that on which the blow has been struck. Both exfend 
from one bone to another, passing over the sutures. Sometimes there 
are depressions (depressiones), when there is no solution of continuity, 
but a piece, wholly or partly detached, is pressed in. Depressions can 
take place without a fracture in youth, because of the thinness and the 
elasticity ofthe bones of the head. 

2d. The separation of the connections of the bone (diastasis), which, 
if the sutures are perfectly developed, can be caused only by a very 
violent mechanical action. 
















SECTION III. 
OF THE BONES OF THE EXTREMITIES. 


$ 660. The bones of the upper and lower extremities correspond not 
only on the right and left sides, but also upward and downward ; so. 
that the lower limbs are a repetition of the upper, in respect to number 


* J. F. Ackermann, Ueber die Kretinen, eine besondere Menschenabart in 
Alpen, Gotha, 1790.—Foders, Essai sur le Be le De Turin, 1 e 
chaelis, Ueber die Krelinen im Salzburgischen, in Blumenbach, Med. Bidl., ro 

.658.— Joseph and Charles Wenzel, Ueber den Kretinismus, Vienna, 1802.—H. 

eeve, Some account of crelinism, in the Edin. med.journ., vol v. 1809, p. 31-36, 

Iphofen, Der Cretinismus,philosophisch und medicinisch untersucht, Dresden, 18 r 
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and form, and the mutual relations of the different sections of which 
each limb is composed. 

$ 661. Each is composed of four grand sections : the firstis formed 
principally by one large bone; this is the scapular porlion ( Portiosca- 
pularis) ia the upper limb, and the iliac portion (P. iliaca) in the lower ; 
the second ineludes one cylindrical bone, the humerus in the upper ex- 
tremity and the /ernur in the lower ; in both, the longest and the next 
section is composed essentially of two bones, which are the radius and 
the ulna in the fore-arm, and the fibia and the fibula in the leg; the 
fourth comprises, in the upper extremity, the bones of the hand, and 
below, those of the foot, which correspond with each other almost 
perfectly in number, form, and divisions. 


CHAPTER I. 


OF THE BONES OF THE UPPER EXTREMITIES. 
ARTICLE FIRST. 


OF THE BONES OF THE SHOULDER. 


& 662. Wefindon each side two bones in the region of the shoulder : 
the largeris flat, situated backward and alittle on the side ; the smaller 
is cylindrical and is situated at the anterior and superior part of the 
shoulder : the former is termed scapula, the latter the clavicle. 


s 
I. OF THE SCAPULA, 


& 663. The scapula (omoplata)) has in general the form of an equi- 
lateral triangle, the base of which looks upward, and it extends, when 
all the muscles which unite the bones of the trunk and those of the 
superior extremities are inactive, from the second to about the seventh 
rib, and its internal edge is nearly an inch distant from the lateral 
portion of the spinal column. 

$ 664, It has three edges; the internal is longer than the external, 
and hence is called the base (basis scapy@). In its upper fourth, its 
direction is from above downward and from without inward, and it is 
moreorless convex, After leaving this point, it proceeds almost directly 
downward and outward, and is parallel to the external. The latter, 
which unites to it at an acute angle, is most prominent at its lower 
part, where it is straight and very thin, while it is elightly concave and 
much thicker at its upper portion; so that the anterior and posterior 

- faces of the scapula, particularly thelatter, pass much beyond it. The 
upper extremity of this edge enlarges still more, to form a superficial 
oblong cavity, which is narrower upward, and is called the glenoid 
early (euritas glenoidea), and which projects very far outward, 
ar K2 
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The upper edge is oblique from within outward and from above 
downward, and it js slightly concave at its upper part. Toward its 
internal extremity, we see a semicircular groove (incisura semilunaris, 
lunula), which is more or less distinet, but always distinguished from | 
the rest of the concavity by a greater depth. This fissure is some- 
times changed into a foramen by a slip of bone. 

Where the superior and external edges unite, the scapula extends 
into a process curved upward and forward, the coracoid process ( pro- 
cessus coracoideus). The upper face of this process is turned inward 
and its lower face outward. 

$ 665. The posterior and external face of the scapula is divided into 
two portions by an eminence which extends obliquely from the internal 
to the external edge, and is called the spine of the scapula (spina sca- 
pule) ; the upper is smaller, and is termed the fossa supra-spinata,; the 
inferior portion is much larger, and is termed the /ossa ınfra-spinata. 
The whole external face of the scapula is a little convex backward, 
particularly in the fossa supra-spinata. The spine itself begins near 
theinternaledge, by a small, triangular, broad elevation, which inclines 
downward very much, and gradually enlarges from within outward. 
It does not go directly backward, but isinclined atthe same time from 
below upward and from before backward, so that it makes an acute 
angle with the supra-spinal portion, and an obtuse angle with the 
infra-spinal portion. 

It does not extend as far as the external edge, but stops at some 
distance from the posterior edge of the articular surface; so that an 
interval exists between this and the last, which is the neck of the 
scapula (collum scapule). The direction of the spine now changes, 
andit enlarges very much from without inward. This part, which is 
found about.an inch distant from the glenoid cavity, and which projects 
upward and inward, is called the acromion process; itis the highest 
pointofthescapula. It confines the motions of the head ofthehumerus 
inward and upward, as the coracoid process limits them forward and 
upward. Its posterior edge presents, immediately behind this upper 
extremity, a small straight surface which is covered with cartilage. 

$ 666. The anterior face is more uniform. It presents only a slight 
depression, which corresponds to the spine; and we can distinguish on 
it also a supra-spinal and an infra-spinal portion. This latter usually 
presents three small ridges, which ascend upward and outward from 
‚the base, and which unite nearly in the centre, and between which are 
superficial depressions. All the anterior face is slightly concave, 

$ 667. The infra-spinal portion of the scapula is the thinnest. The 
bone becomes thicker toward its edges, but principally töward the 
internal, and on the side of the articular eminence. It is a little 
thinner in the coracoid process, and still more so in the spine, although 
this is thicker than the foss. 

$ 668. The scapula first appearstoward the end of the second month 
of pregnancy, as a flat and irregularly quadrilateral bone, on the sur- & 
‚face of which ‘the spine is not yet visible; this is developed attbe 
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third month of pregnancy, and extendsfroin its origin beyond the upper. 
edge. 

In the full grown feetus the processes appear, but are still almost 
entirely cartilaginous. The spine never develops itself by a single 
point of ossification, but appearsas a prolongation backward of the pos- 
terior face. Gradually, however, we see a distinet germ of bone for the 
eoracoid process, which exists even in thefull grown feetus, or at least 
appears in the first year. Itis, however, usually united with the rest 
ofthe scapula in subjects fifteen years old. At the point of union, and 
about the period when it is finished, there is developed, above and at 
the base of the coracoid process, a rounded nucleus of bone, which 
remains separate and distinct longer than the other processes. After- 
ward, when the coracoid process is united, we see also special nuclei of 
bone for the upper part of the acromion process, for the lower angle, 
and for the base: these do not unite to the principal portion until the 
growth of the subject is matured. The size of the osseous nucleus of 
the acromion process varies much ; for sometimes it is only a narrow 
band, and sometimes forms most of this process. 

) 669. The deviations of formation in the scapula are particularly its 
continuance in an early stage of development. Thus, sometimes the 
portion of the acromion process remains separated during life, being 
united to the rest of the bone only by cartilage. 

Sometimes the process of ossification is not perfect in other points, so 
that a greater or less portion of the fossa infra-spinata remains carti- 
laginous, which is singularly analogous with what is observed in many 
mammalia, especially the pachydermata. 


II. OF THE CLAVICLE. 


8 670. The clavicle (clavicula, clavis, os juguli, furcula, ligula) is 
situated on the line of separation between the neck änd the chest, 
between the sternum and the scapula. It extends a little obliquely 
from before backward, from below upward, and from within outward. 
It is turned like an italic S, so that the outer half is convex backward 
and concave forward, while the inner half is concave backward and 
convex forward. i 

We distinguish in this bone a body, a sternal extremily, and a sca- 
pular extremity. 

The body is contracted from above downward. It, however, presents 
more or less distinctly three faces: a posterior, smooth and concave 
from above downward; an upper, oblique from above downward, and 
from behind forward, and very rough; finally, a lower, straight or 
slightly concave, smooth or slightly rough. Among the angles, the 
upper, which forms at the same time the upper edge, is the only one 
which is seen distinctly. It is also rounded. We usually find one and 
sometimes two foramina of nutrition on its posterior face. 

The anterior or sternal portion (pars sternalis) is the thickest, and 


most evidently triangular portion of the clayicle ; it terminates by 
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a mostly triangular, cartilaginous, but uneven surface, the base of 
which looks upward, and sometimes has a moreirregular and rounded 
form. At tbe beginning of this sternal portien, we often find on its 
anterior face a considerable and rough depression, and further outward 
a rough elevation. f 

The posterior or scapular portion (pars scapularis) is the broadest 
portion ofthe bone, and the flattest from abovedownward: on its upper 
face are muscular impressions ; on the lower are asperites, to which 
the ligaments are attached: and at its external extremity is a larger 
or smaller cartilaginous articular surface. 

$ 671. The clavicleis very remarkable in the history of-the develop- 
ment of the organism, because it is one of those parts most proper to 
demonstrate tbe great difference which is presented in the form, and 
particularly in tbe proportional volume of one and the same organ at 
different periods oflife. Notwithstanding its smallness, it appears very 
early, if it is not the first of the bones which develops itself. Towards 
the middle of the second month of pregnaney, its length is about three 
lines, and it is four times as large as the humerus and the femur. At 
the third month of feetal existence, it is nearly twice as long as these 
bones; and at the end of tbe month it continues larger than tnem. 
The humerus is larger in the fourth month; in the full-grown feetus it 
is only one-fourth longer, while it is twice as long in the adult. The 
division of the clavicle into a body, a sternal and a scapular extremity, 
is founded solely on the different dimensions of tbese regions, and on 
their relations with the adjacent parts, but not on their mode of deve- 
lopment: for the elavicle arises by a single point of ossification, except- 
ing always a very thin nucleus of bone, which forms very late on the 
anterior face of its sterpal extremity. 

$ 672. This bone is also one of those in which the sexual differences 
ofthe skeleton are most manifest. Itis generally straighter, and pro- 


"portionally smaller in the female than inthe male, Its greater straight- 


ness depends particularly on the lesser curve of its external portion, 
while in man it extends far backward and then comes forward. The 
internal anterior half presents nearly the same curve in both sexes, 


. The clavicle of the female is rounder than that of the male: we, how- 


ever, find clavicles of females perfectly like those of males, and vice 
versa. Sometimes of the two clavicles in the same body, one is con- 
structed in the type of the male; and the other in that of the female, 
These two anomalies are a slight degree of hermaphrodism. 

$ 673. The clavicle is articulated by its anterior extremity with the 
bandle of the sternum, by its posterior extremity with the acromion 
Process of the scapula, and also with the scapula and with the first rib 
by fibrous ligaments. 

$ 674. Sometimes a portion of the clavicle, particularly the external, 
is deficient, even when the upper extremity is otherwise normally 


‚ developed ; and itis then replaced by a process of the scapula, which 


however is always thinner.* 


hi ABeutn) Deplacement naturel.de la clavicule: in Roux, Journal de Med., vols 
xxili.p. 458. 
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ARTIETLE SECOND. 


OF THE HUMERUS. 


A. NORMAL STATE, 


























$ 675. The arm bone or the humerus (os humeri, os brachii), the 
third in size of the round bones, forms alone the bony foundation of the 
arm. Its body is slightly twisted ; it gradually becomes thinner from 
above downward, but is broader atitslower extremity. Its three faces 
are more marked at the lower than at the upper part, which is rounded 
rather than triangular. These faces are, when the arm is extended 
along the body, an anterior, a posterior, and an external. The first 
two are almost straight; the upper part of the posterior face alone is 
convex, and at its lower part is straight. The internal edge, which 
terminates the anterior and posterior faces, is very rough in the upper 
part of the bone where the anterior and posterior edges are hardly per- 
ceptible, while they are very distinct in the inferior portion, and become 
more so when examined still lower. The upper extremity of the 
body enlarges considerably, particularly inward and baekward. The 
foramen of nutrition, which is single, is found atthe commencement of 
the lower third, on the anterior face uear the internal edge, sometimes 
even on this or on the posterior edge. 
It is extended into an upper process, the direction of which varies a 
little inward and backward from that of the body. Its greater 
posterior, inner, and upper portion, forms a semi-spherical head (caput 
humeri), covered with cartilage, which is surrounded with a slight and 
somewhat rough depression. On the outer and anterior circuit of this 
upper process, are two eminences for the insertion of the muscles, the 
Tuberosities (tubercula) of the humerus, one of which is three times as 
large as the other, is situated outward and forward and is called the 
external, anterior, or larger tubercle (tuberculum majus, anterius, exter- 
num); while the other, smaller but more projecting, is called the 
smaller, posterior, or internal tubercle (T. minus, posterius, internum). 
From each of them proceeds a rough line, of which that of the large 
tubercle (spina tuberculi majoris) terminates in the internal edge, and 
that of the small tubercle (spina tuberculi minoris) is not more than a 
thirdora fourth as long asthe body ofthehumerus, and disappearsat this 
height. A groove, which varies in depth, exists between the tubercles; 
this goes downward, forward, and outward, and soon disappears on the 
upper extremityofthe internalface ofthebody; thisisthe bieipital groove. 
The lower extremity is more complex than the upper. The bone is 
here a little broader, butis much thinner than atits upper end ; and is 
‚eonsequently flat. Itterminates downward by an oblong, round, and 
eartilaginous projection, the surface of which is very uneven from 
‚ several eminencies and depressions. Its anterior or external portion 
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is rounded, and extends much higher on the anterior or internal side of 
the bone, than on the posterior or external : it is the inferior head 
(eminentia capitata). The posterior or iuternal part is much large 
extends as high backward as forward, and is composed of two semi- 
eircular eminencies, of which the external or anterior, situated at the 
side of the former, and separated from it bya fissure, is much smaller 
than the internal or posterior, which is also separated by a considerable 
depression. These two eminencies form the pulley (trochlea ossis 
humeri). We observe over the inferior head a slight depression, called 
the smull anterior fossa (fossa anterior minor); above the pulley and 
forward, another deeper depression called the great anterior fossa ( fossa 
anterior major); finally, backward, and also above the pulley a third 
depresssion, deeperthan the other two, called the largest or the posterior 
Fossa (sinus mawimus, s. fossa posterior). The last two cavities not 
unfrequently communicate by a large opening in the bone, which 
generally exists upon both sides of the body. The bone, too, is some- 
times perforated with a large rounded opening over these articular 
eminencies. 

Besides these articular processes in which the lower extremity of the 
humerus terminates, its anterior and posterior edges present two emi- 
nences which are not so deep, but serve as attachments to muscles ; 
these are the condyles (condyli). The anterior and outer condyle is much 
smaller, and is termed also the epicondyle (condylus fleworus). Most of 
the flexor muscles of the hand are inserted in it, and also in that part of 
the anterior face of the humerus over it. The posterior and internal 
condyle or epitrochleus, (condylus extensorius), which is three times as 
large, gives attachment to the extensor muscles of the hand, 

$ 676. The humerus begins to form about the middle of the second 
month of pregnancy. Toward the end of this month it is still small, 
only about a line long, and flat. Perhaps it develops itself by two 
points of ossification, situated one at the side of the other, which grow 
together rapidly; forin young fetuses we have seen a fissure extending 
from its upper extremity toils central portion. Even till the last month 
of foetal existence, the body only is ossified ; but at this period ossifi- 
cation commences also in the extremities, and first in the inferior. 

This presents at birth only one nucleus of bone, which is not situated 
in its centre, butin the small head. Sometimes, and most generally 
the body gradually extends into the pulley, or a single nucleus of bone 


is developed in the pulley, which fuses first with the head, then with 


the body. Some months after birth we see an osseous germ in the 
upper extremity or in tbe place of the head, with which a second, in 


the large tubercle, unites afterward, and usually at the end of the first 


year: these two nuclei fuse together before the whole extremity joins 
the body. Still later, the internal or posterior condyle develops itself 
by one point of ossification, which fuses sometimes with the body and 


sometimes also with the rest of the inferior extremity. This last unites a 
with the body sconer, long before the subject is perfectly grown, while er 


the upper remains distincet and separate until after this period. The 
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internal tuberele fuses with the body much sooner than the upper, 
but much later than the lower.* 

$ 677. The humerus forms, by its head, with the glenoid cavity of 
the scapula, an arthrodia : its lower extremity is united with the two 
bones of the fore-arm. 


B, ABNORMAL STATE. 


$ 678. The bumerus is sometimes entirely defieient, from a primitive 
deviation of formation, or in a greater or less portion when the upper 
limbs are more or less imperfectly developed. The degrees of this 

 anomaly are very various; for sometimes a very small stump only 

appears; sometimes, when the development is more advanced aud the - 
fore-arm and hand only are deficient, the humerus becomes thin at its 
lower extremity, and terminates in one or two processes.’f 

We have already mentioned ($ 673) the union of the larger anterior 
and posterior foss&, 


ARTICLE THIRD. 


OF THE BONES OF THE FORE-ARM. 
A. NORMAL STATE. 


8 679. The bones of the forre-arm are two, the radius and the cubitus 
or ulna, which are nearly equal in size, are situated on the same plane, 
and are both articulated with the humerus; but which are capable of 

 execufing very different motions, on account of the forms of their 
articular surfaces. 


I. OF THE ULNA. 


& 680. The ulna (ulna s. cubitus, canna major, focile majus) is longer 
than the radius, and this extra length extends above it. It deserves 
then to be examined first, partly on this account and partly because 
being less moveable,itforms the basis of the bony frame of the fore- 
‚arm, ; 

Its body gradually diminishbes in thickness from above downward, 
and it is slightly curved in the form of an S; for near the centre it ap- 
proaches the radius, then separates from it, and again approaches it at 
its lower extremity. Its upper portion, which ıs the longest, presents 
very distinctly three faces : these are, when the fore-arm is at rest, a 
posterior, an anterior, and an a face; but they disappear at its 
lower portion,; where the bone becomesrounder. The posterior and the 

" anteriorfaces are almost straight : sumetimes, however, the anterior ig 


* Albinus has pointed out, but very imperfectly, tne order in which tne nuclei 
of ossificatiou are developed and united. 


+ Bonn, T’hes. os. morb. Hov., Amste dam, 1783, p. 120. 
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divided by a longitudinal eminence into two broad furrows, The inter- 
nal face is always slightly grooved, The anterior edge, which limits 
the external and the anterior faces, and which looks toward theradius, 
projects the most and is called the orest of the ulna (crista ulne). At 
the upper extremity of the anterior face is a large eminence, which gives 
attachment to certain muscles, and is called the Zubercle, or head of the 
ulna (tuber ulne). 

The foramen of nutrition is usually situated a little above the centre 
of the bone, at the side of the crest, on the anterior or on the internal 
face. The upper extremity hasthe form of a hook, is the largest part 
of the bone, and is much thicker than the lower part. The upper and 
posterior part of this hook, the olecranon process (olecranon, processus 
ancon@us), is directed perpendicularly from below upward; it is slightly 
rough, and convex at its upper and posterior part, and its anterior por- 
tion is concave and faced with cartilage. Where the upper face is 
continuous with the lower, is formed the Zuberosity of the olecranon 
(Zuber olecranii). The anterior part of the hook, the coronoid process 
(processus coronoideus), has a horizontal direction and is much lower. 
It presents an upper cartilaginous and concave surface, which is conti- 
nuous at a right angle with the anterior face of the olecranon process, 
and is separated from it by a transverse fissure, which backward and 
inward usually presents no cartilage. These two cartilaginous sur- 
faces form by their union a very deep cavity, called the large sigmoid 
cavity (cavitas semi-lunaris, sinus sigmoideus, sinus lunatus major), which 
is divided in its whole extent by a prominent line into two portions of 
which the posterior is broader. Next to the anterior horizorftal 
portion of this articular cavity, and joined to it at a right angle, we 
find, on the anterior face of the upper end of the ulna, the small semi- 
lunar cavity (cavitas semilunaris, sinus sigmoideus, sinus Iunatus minor), 
wbich is much flatter, transverse, and also covered with cartilage, 

The lower and rounded extremity of the boneswellsoutalittle, and 
hence itiscalled the head (capitulum uln®). Its inner and anterior part 
is covered with cartilage ; the externalis extended into asmallrounded 

“ process, separated from the rest of the surface forward and backward 
by a groove, which is called the sityloid process ( processus siyloideus).. 
The inferior face of the head is slightly channelled. 

8 681. Theulna appearsas carly as the humerus ($ 676), or shortly 
after it. Inthe full grown fotus itis composed of a single nucleus of 
bone, which comprises all the upper process. Later, and rarely before 
the sixth year, nuclei of bone are developed above and below it. We 
first see the nucleus of the lower extremity which forms the base of 
the head, with the lateral faces and the styloid process. A little later, 
there are developed in the upper end the three nuclei of the olecranon 
process. Two of these are situated inward, one at the side of the 
other, and extend transversely from before backward ; the posterior is 
much larger than the anterior ; the third, which is the largest of all, Fi 
found externally, and very much resembles the patella, both in situation | 


and in its round form ; these three nuclei concur but slightly to fo un 
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the upper extremity of the ulna. They are not united with the body 
even at puberty; the upper unite with it much sooner then the lower, 
which remains separate until the subject has attained its growth. E 

$682. The ulna articulates atits upper extremity with the posterior 
part of the articulating surface of the lower end of the humerus, or the 
pulley, the elevations and depressions of which correspond perfectly to 
those of the large sigmoid cavity. In a state of extreme flexion, the 
anterior and most projecting part of the internal edge of the coronoid 
process engages itselfin the larger anterior fossa of the humerus: when 
the fore-arm is extended, the olecranon process is received into the pos- 
terior fossa ofthis same bone ($ 675). T'he small lateral fissure of the 
upper extremity receives the commencement of the head of the radius, 
the inferior extremity of which turns around the convex and cartila- 
ginous portion of the head of the ulna, 


II. OF THE RADIUS. 


8 683. The radius (radius, focile minus) is much shorter than the 
ulna, and differs from it in being much thicker in its lower than in its 
upper part. It occupies the anterior region of the arm when in a state 
of repose along the body, and the external region when this limb is 
turned outward. It is considerably curved ; for its central partis con- 
vex forward and concave backward, while the upper and lower portions 
are almost straight. 

We distinguish in the body three faces and three edges. The 
internal face is the broadest, slightly concave upward, and convex 
downward; the foramen of nutrition is situated a little above the cen- 
tre of the bone. The anterior face is very concave, the external is 
almost straight. The posterior edge, or the crest of the radius (crista 
‚radii), projects considerably, especially atits central part ; the anterior 
and external edges are very round, so that the inner face is insensibly 
econtinuous with the anterior, and this with the external, while there 
is a well defined limit between the external and internal faces. Near 

"the upper extremity of the bone, we see on the internal face the Zube- 
rosity of the radius (tuberositas radii), a considerable rounded, oblong 

' eminence, which gives attachment to certain ımuscles, and in which 
the posterior and the anterior edges unite. Above this point the bone 
slightly contracts, becomes round, and forms aneck (collum), which is 
rather long, and follows a similar direction. The neck enlarges at its 
upper extremity, and with it is connected the head (caput radü), which 
is round, slightly concave below, and covered with cartilage in every 
part. 

Tbe body gradually inereases while descending, and finally becomes 
very thick. It spreads especially from before backward, and supports 
the lower triangular process, the base of which is turned back ward, 
and the summit forward, The summit projects a little. beyond the 
inferior face, and this forms a small prominence, called the styloid pro- 
.cess (‚processus styloideus). The lower eartilaginous face is divided, by 
Be VOLsL, ‘ u 
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a small eminence, the direction of which is from within outward, intoa 
posterior portion, which is square, and an anterior and triangular part, 
The posterior lateral face is also covered with cartilage, slightiy exca- 
vated, and forms tbe semilunar notch (ineisura semilunaris). The ante- 
rior is almost straight. The external is convex, and has a large 
projection initscentre. On both sides of this projection is a consider- 
able tendinous groove, which extends from above downward, and 
which contains another smaller. 

$ 684. The radius appears at the same time as the ulna. It is 
already developed in the full grown feetus, but iscomposed ofonly one 
part, the body. Atthistime its lower part does not müch exceed that 
of the ulna in size, because this last is much thicker proportionally 
than it is afterwards. The osseous nucleus of the inferior process 
appears in its anterior portions first, but rarely before the end of the 
second year. The upper extremity does not begin to develop itself till 
towards {he age of seven years ; it however fuses with the body long 
before the subject is fully grown, while the lower remains separate 
even after this period. 

8 685. The radius articulates by the upper face of itshead with the 
small head on the lower articular surface ofthe humerus; by thelateral 
face of this head, which is covered with cartilage, with the small 
semilunar cavity of the ulna; by the semilunar notch of its lower 
extremity with the cartilaginous surface of the head of the ulna; 
finally, by its inferior face, forward with the scaphoid bone, and back- 
ward with the semilunar bone of the wrist. 

$ 686. By the arrangement of thecorresponding articular surfates, 
the radius posessess the motions of flexion and extension with the 
ulna, but can also partially turn on its axis, while the ulnachangesits 
position very slightly. It is so connected with the wrist; that thehand 
follows all its motions. If the radius turns from before backward and 
inward, crossing the ulna obliquely, the posterior edge being directed 
outward and the internal face backward, the back of the hand is car- 
ried forward and the palm backward, the arm hanging beside the 
body; thisis called pronation (pronatio). The opposite motion, which 
brings the radius and the ulna on the same plane, carries the back of 
the hand backward and brings the palm forward, is called supination 
(supinatio). In both cases the upper and lower extremities of the 
radius turn on the corresponding lateral faces of the ulna, which are 


faced with cartilage. E 
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times both. In the latter case, the hand is generally deficient ; in the 
former, the hand is often well formed. = 
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ARTICLE FOURTH. 


OF THE BONES OF THE HAND, 
























A. NORMAL STATE. 


8 688. The hand comprises three regions, the carpus, the meta- 
carpus, and the fingers. That face which looks outward when the arm 
is hanging down is called the back (dorsum manus), and the opposite 
face the palm (palma, vola): the former is convex, the latter slightly 
concave. The edge turned forward in the same posture of the armis 
called the radial edge (margo radialis), and the opposite edge is the 
ulnar (M. cubitalis). The faces of the different bones of the hand are 
then distinguished into dorsal, palmar, radial, and ulnar. 


I. OF THE BONES OF THE WRIST. 


8 689. The wrist (carpus) is theuppermost and the shortest region. 
It is composed of eight, sometimes of nine bones, which are very irre- 
gular, do not ossify till after birth, are very closely united with each 
other, and articulate with the bones of the metacarpus. Beside the E 
four regions which it has in common with all the bones of the hand, 
we distinguish in it a brachial face ( facies brachialis) and a digital face 
(F. digitalis). The bones which form it are arranged in two rows, a 
posterior or upper, and an anterior or lower. 


I. OF THE BONES OF THE FIRST CARPAL RANGE. 


& 690. The posterior range of the carpal bones comprises four, which 
Are, counting from before backward, or from the radial to the ulnar 
' side, the scaphoid bone, the semilunar bone, the pyramidal bone, and 
' the pisiform bone. 


: u 8 WEWZ |” FL 


I. OF THE SCAPHOID BONE. E 
$ 691. The scaphoid bone (os naviculare, s. scaphoideum) does not 
} perfectly deserve this name, for its form is very irregular. In fact it is 
' boat-shaped in its upper and posterior portion ; but forward is a large 
} projection, which makes almost one half of its mass, It is composed 
© of two parts, which are separated by a narrower portion, and it may be 
«compared to the figure 8. Its upper posterior partis broader but flatter 
than the inferior anterior portion, Its brachial face is convex and 
covered with cartilage. The digital face is concave and divided by 
“a rounded projection into two semicircular portions, a posterior, smaller 
nd plane, and an anterior, which is larger and very concave. The 
ürst may be considered the ulnar face ; the second extends to the ante- 
Srior part. The brachial and palmar faces of this part are not covered 
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with cartilage, although the radial and digital faces form a triangular 
surface covered with a cartilage, which is divided by an eminence, the 
direction of which is from before backward, into two parts, the 
one longer and triangular, which is found outward, the other smaller, 
in form an oblong square, and turned downward. 

$ 692. Although the scaphoid bone is one of the largest of the car- 
pal bones, it does not begin to ossify till several years after birth. 

$ 693. The scaphoid bone articulates, by its upper and cartilaginous 
face, with the anterior triangular portion of the lower face of the 
radius ($ 685); by its ulnar face, with the semilunar bone ($ 696), 
by the posterior digital face, with theos magnum ($ 709); by its ra- 
dial face, with the trapezium ; finally, by the anterior portion of its 
digital face, with the trapezoides ($ 704). 






















II. OF THE SEMILUNAR BONE. 


$ 694. The semilunar bone (os lunatum s. semilunare) has a convex 
brachial face, which is covered with cartilage. This face is insensibly 
eontinuous with the convex palmar face, which has no cartilage, and 
with the straight dorsal face. The radial face is semicircular and 
entirely covered with cartilage. The ulnar face has the same form ; it 
is destitute of cartilage except on its upper, posterior, square portion. 
These last faces are straight. On the digital face is a deep cavity, 
which is covered with cartilage. 

$ 695. Ossification commences as late as in the scaphoid bone. 

$ 696. The semilunar bone articulates, by its brachial face, with the 
posterior square portion of the lower cartilaginous face of the radius 
($ 685); by its radial face, with the scaphoid bone ($ 693), by 
its ulnar face, with the pyramidal bone ($ 699) ; and by its digital face, 
with the os magnum. 


III. OF THE PYRAMIDAL BONE. 


$ 697. The pyramidal bone (os triquetrum, friangulare, cuneiforme) 
has its base forward and its summit backward. The internal and 
anterior smaller portion of its brachial face is covered with cartilage in 
a triangular space; its radial face is straight and plane, and is every 
where covered with cartilage ; most of the digital face is a little con- 
cave, and also mostly covered with cartilage ; lastly, the palmar face 
is rough and slightly concave in its inner half; its outer half is 
straight and covered with cartilage. nn 

$ 698. Its ossification advances equally with that of the two 
preceding. ! 

$ 699. It articulates by the cartilaginous portion of its brachial face 
with the triangular intermediate cartilage, by its radial face with the 
semilunar bone ($ 696), by its digital face with the unciform bone 
($ 714), and by the cartilaginous part of the palmar face with the pisi= 


form bone ($ 700). Be 
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Iv. OF THE PISIFORM BONE. 


$ 700. The pisiform bone (os pisiforme, articulare, subrotundum) is 
the smallest bone in the wrist. Its form is rounded and oblong, and 
it is situated entirely above the palmar face of the other bones in the 
posterior range, which are almost all on the same level except the an- 
terior part of the scaphoid bone, which also projects considerably into 
the palm of the hand. The dorsal face of this bone is straight and 
covered with cartilage, and is the articulating surface, uniting it with 
the pyramidal bone (699). It does not begin to ossify till after the 
age of six years. It forms with the scaphoid bone ($ 690) the upper 
eminences of Ihe carpus. 


Il. OF THE BONES OF THE SECOND, THE INFER{OR OR ANTERIOR, 
CARPAL RANGE, r 


$ 701. The second carpal range includes the largest and most irre- 
gular bones of this region. The first three bones of the upper range, 
however, are larger than the two anterior of the second. The bones 
of the latter, counting from before backward, are the Zrapezium, the 
trapezoides, the os magnum, and the os unciforme. 


I. OF THE TRAPEZIUM. 


$ 702. The Zrapezium (os multangulum, majus trapezoides, trapezium 
 rhomloides) has a very irregular quadrilateral form. Its quadrilateral, 
" transverse brachial face is divided by a sharp ridge,which extends from 
‘the palm of the hand to the palmar edge, into two slightly concave 
“ surfaces, having the form of an irregular square, situated one at the 
“side of the other, and covered with cartilage. The digital edge is 
Ifransverse, concave from behind forward, slightly convex from the 
I back of the hand to the palm, and also covered with cartilage. The 
“dorsal, palmar, and radial faces are very uneven and rough. 

$ 703. This bone is still entirely cartilaginous at the age of six years, 

$ 704. It articulates by the anterior part of its brachial face with the 
sscaphoid bone ($ 693), by the posterior with the trapezoides ($ 706), 
by its ulnar face with the metacarpal bone of the index finger, by the 
‚digital face with the metacarpal bone of the thumb. 


II. OF THE TRAPEZOIDES. 


- 8 705. The frapezoides (os multangulum, 8. trapezium minus, 8. pyra- 
idale) represents a short and irregular pyramid, the base of which is 
ard the back of the hand and the summit toward the palm. The 
al and palmar faces are rough, destitute of cartilage, and slightly 
cave. 
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706. Ossification always begins in it later than in the trape- 
zium. 

707. It articulates by its brachial face, which is but slightly con- 
cave, with the scaphoid bone ($ 693); by the radial edge which is a 
little convex, with the trapezium ($ 704); by its digital face, which is 
triangular, convex from before backward, and concave from above 
downward, with the metacarpal bone of the index finger, and by its 
convex ulnar face with the os magnum ($ 710). 


III, OF THE 05 MAGNUM. 


$ 708. The os magnum (os magnum, s. capitatum)) is the largest of the 
carpal bones. Its form is pyramidal, and it is so situated that its 
greatest diameter extends from its brachial to its digital face, the latter 
representing its base and the former its summit. Its brachial face.is 
covered with cartilage, is rounded, and very convex. Its radial face 
is also covered with cartilage, and divided by two eminences, which 
extend from the back of the hand to the palm, into three parts, of 
which the posterior, larger than the other two, is convexand rounded; 
the central is also alittle convex and square; finally, the anterior, the 
highest, is concave. The anterior face is triangular and a little con- 
cave and isialso covered with cartilage. The ulnar face is rough in 
its anterior part, and its posterior is almost straight and covered with 
cartilage. The dorsal ‚and palmar faces are slightly concave and have 
no cartilage. 
$ 709. In the full grown foetus this bone is ossified in its centze, 
but not very perceptibly ; most of itis cartilage. Its ossification is 
- not completed till the tenth year. 
$ 710. It articulates by its brachial face with the semilunar on 
($ 696), by the upper part of its radial face with the scaphoid bone 
($ 693), by its central portion with tbe trapezoides ($ 707), by its 
anterior face with the metacarpal bone ofthe third finger, by thecar- 
tilaginous portion of its ulnar face with the os unciforme (714). 
$ 714. A ninth carpalbone sometimes exists between this bone and 
the preceding, * a curious analogy with tbe formation of apes, in 
which we find, between the trapezium and the os magnum, a ninth 
bone, which seems to rise froın the division of the trapezoids into two 


portions. 


IV. OF THE 65 UNCIFORME. 


$ 712. The unciform bone (os hamatum, s. 08 unciforme) has anirre- 
gular triangular form,the base being turned toward the back oftheband 
and the summit toward the palm. The latter portion, which is Nat 
from one side to the other, forms the hook. The unciform process 
- causes this bone to project very much inward beyond the central “| 
as the trapezium does outward, and produces, with ‚the latter, ‘2 ! 


* Salzmann, Decas. obs. illustr, anat,, Strasburg, 1725, p. 3. 
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inferior eminences of the carpus, which, united to the superior ($ 700), 
from the walls of a groove, through which pass the tendons of 
the flexor muscles ofthe hand and fingers. 

The brachial face of the unciform bone is covered with cartilage, 
and is oblique, convex, and oblong. The external portion of the radial 
face is plain, and covered with cartilage; the internal is rough. The 
digital faces are slightly concave from without inward, a little.convex 
from before backward, and divided by a slight ridge, which extends 
from the unciform process to the palmar side,into a small anterior and 
alarger posterior portion. The dorsal face is a little convex and rough. 
The palmar face, which is almost destitute of cartilage, is continuous 
by its external edge with the unciform process. 

$ 713. We discover also in this bone, in the full grown foetus, an 
osseous nucleus, situated near the centre, larger than that of the os 
magnum, although the unciform bone itselfis smaller than this bone. 
Ossification is completed at the same time as in the preceding bone*. 

$ 714. The unciform bone articulates by its brachial face with the 
pyramidal bone ($ 699), by its radial portion with the os magnum 
($ 710),by its digital portion with the metacarpal bones of the fourth 
and fifth fingers. 


II. OF THE METACARPAL BONE. 


$ 715. The metacarpus is composed of five cylindrical bones, which 
vary.in length, but are all formed after the same model. The bodies 
are rounded, or slightly triangular, convex on the dorsal side, concave 
on the palmar face, and a little broader toward the anterior end than 
near the posterior extremity. We distinguish in them three faces and 
three edges, which, except in the first metacarpal bone, in the anterior 
- and posterior halves are situated differently. In fact the anterior or 
‚ inferior portion presents a dorsal, a radial, and an ulnar face; also 
‚ an internal, inferior, or palmar edge, a radial, and an ulnar edge, of 
- which the first is more prominent. The posterior or upper half, on the 
' eontrary, presents two lateral faces, but not a superior, which is 
‚ zeplaced by an inferior or palmar face; no palmar edge, but a dorsal, 
' external, or upper edge; because the two lateral edges unite at 
| the central part of the bone, and after leaving this point, a sharp edge 
' extends on the back of the latter to its posterior extremity. 2 
The posterior extremity or the base (basis)is triangular or irregularly 
‘ quadrangular, and covered with cartilage at its posterior portion, 
‘ which is generally plain. The lateral parts are also mostly covered 
‘ with cartilage, Before and betwen the cartilaginous points of the 
} lateral faces, are very considerable rough depressions, which are 
* Albinus, followed by alltheanatomists, says: “ Singula carpiossa carlilaginea 
Fin foetu sunt, nee nisi diu post nalivilalem os inchoant ;’” which is incorrect, ac- 
* eordling to our numerous examinations of full grown feetal skeletons. We always 
find nuclei of bone in the semilunar and unelform bones : they are more im- 


perfect than those of the tarsal bones, proportionally smaller, and not infil- 
 Arated with blood, but yellowish, ‚ prop y , 
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succeeded by similar projecting eminences: these are the vestizes of 
the connections of the metacarpal bones with each other and with those 
of the carpus, in such a manner as to admit of but very slight motion 
on account of the arrangement of their articular surfaces, of the num- 
ber of means of union, and of the substance which forms them. 

The anterior extremity is rounded, almost entirely coveredwith car- 
tilage, and from its form is called the head (capitulum). It is a little 
compressed from one side to the other, and terminates backward 
on each side, both on the dorsal and palmar faces by two Zubercles 
(tubercula), between which, on each side, is a large depression (sinus). 
These depressions and tubercles trace the insertion of the ligaments. 

$ 716. Ossification of the metacarpal bones commences at the third 
month of pregnancy. "T'hey do not all appear at once: we see the 
second, then the third, and then the others appear. Towards the end 
of the third month each contains an oblong nucleus of bone. In the 
full-grown foetus,the body only is ossified, and the two extremities are 
still entirely cartilaginous. They do not begin to ossify till very late; 
we see only one nucleus of bone in the head towards the end of the 
second year. This nucleus remains separate from the body for a long 
time, sometimes until the subject is fully grown. We have never seen 
it in the posterior extremity, except in the metacarpal bone of the 
thumb, which seems to have none in its head, at least we have never 
been able to see it in this part. T'he posterior or upper nucleus of the 
first metacarpal bone remains separated from the body as long as the 
anterior nuclei in the other four. 

$ 717. The metacarpal bones articulate by their posterior cartHa- 
ginous faces, with the anterior range of the carpal bones: by 
the cartilaginous parts of the lateral wall of their bases, partly with 
these bones, and partly with each other; by their heads with th 
corresponding bones of the posterior phalanges. 4 


1. OF THE FIRST METACARPAL BONE. 


$ 718. The first bone of the metacarpus, or. the metacarpal bone of 
the thumb (os metacarpi policis), varies from the others in size and in 
form. Itis much shorter, but thicker and broader than the otbers, 
and relatively and absolutely flatter, while the latter are compressed, 
that is, are narrower from one side to the other, than from above 
downward. The dorsal face, the broadest of all, extends the whole 
length of the bone. The two lateral faces, of which the ulnar is the 
most extensive, unite at an angle much more obtuse than in the other 
metacarpal bones. The base is more broad than high, and has no 
cartilage onitstwo sides. Its posterior face is covered with cartilage, 
slightly concave from the radial to the ulnar side, a little convexfrom 
the dorsal to the palmar face, open on the two sides, and bounded only 
upward and downward by a slight projection. These particulars, and h 
the extreme looseness of the capsular ligament, allow this bone much 
more’motion than the other bones of the metacarpus, The head also 
is broader, but lower than in the others. Be“ 
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$ 719. The first metacarpal bone is one of those which is developed 
the last. In the fifth month of pregnancy, it is still, in proportion to 
the others, much shorter than it isafterward, since it is not more than 
one-half shorter than the fifth, which, when the body is perfectly de- 
veloped is only one-seventh longer. Its mode of ossification differs 
from that of the others in a peculiarity mentioned above ($ 716). 

$ 720. This bone articulates with the trapezium ($ 704). 


II. OF THE SECOND METACARPAL BONE, 


$ 721. The second bone of the metacarpus, or the the metacarpal bone 
of the index finger, is generally the longest of all, and extends backward 
farther than the others. The next one is seldom as long : the second 
is thinner than the third.. Its posterior extremity has a triangular 
articular face mostly faced with cartilage, which is very concave, and 
corresponds exactly to the convex digital face of the trapezoides 
($ 707). On itsradial faceupward and backward, is a small plain car- 
tilaginous surface. The ulnar face has ähother which is larger, occu- 
Pying all the height of the bone, and divided by a slight projection into 
a smaller posterior portion, and an anterior part which is larger, 
This bone articulates by the cartilaginous part of its radial face, with 
the trapezium; by the posterior part of that of its ulnar face with the 
os magnum ($ 710) ; and by the anterior part with the third meta- 
carpal bone, 


Ill, OF THE THIRD METACARPAL BONE, 


$ 722. The Zhird bone of the metacarpus articulates with the os 
 magnum ($ 710) by its posterior face, which is irregularly quadri- 
‚ lateral, broader above than below, convex from above downward,.and 
‚ covered with cartilage; withthe second metacarpal bone, by theradial 
' face of its base, which is covered with cartilage at its posterior part:_ 
' finally, with the fourth, by two flattened cartilaginous surfaces, situated 
' one above the other, as is seen in the ulnar side of the same part. 


1V. OF THE FOURTH METACARPAL BONE. 


$ 723. The fourth bone of the metacarpus is much shorter and 
tthinnerthan thethird. Its posterior articular surface is narrow, irre- 
t gularly quadrilated, straight, and covered with cartilage, and corre- 
* sponds to the anterior portion of the digital face of the unciform bone. 
ITwo small plane surfaces, which are covered with cartilage, and 
situated one above the other on the radial side of the base, are fitted 
to the corresponding surfaces of the ulnar side of thethird metacarpal 
bone ($ 722). Another narrow surface, extending as bigh as the 
bone, is found on the ulnar side, and corresponds to a similar one on 

radial side of the fifth metacarpal bone ($ 724). 
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V. OF THE FIFTH METACARPAL BONE, 


8 724. The fifth metacarpal bone is shorter, but thicker than the 
fourth. The articular face of its posterior extremity is quadrangular, 
convex, and covered with cartilage, and articulates with the anterior 
portion of the unciform bone. It articulates, by a small cartilaginous 
portion of its radial face, with the ulnar face of the fourth metacarpal 
bone ($ 723). The upper articular face presents, on the ulnar side, a 
blunt and rough tubercle. 


1II. OF THE BONES OF THE FINGERS. 


$ 725. The fingers contain fourteen bones; each one, except the 
thumb, has tbree phalanges (phalanges, articuli, internodiae). All the 
bones of the fingers are elongated, flattened from their dorsal to their 
palmar face ; consequently more broad than high, convex from before 
backward on their dorsal face, concave on their palmar face, broader 
and stronger at their posterior than at their anterior extremity ; and 
presenting, at leastin the former, a slightly concavye and cartilaginous 
articular surface. Ä 
8 726. Ossification begins in the bodies of these bones later than in 
the metacarpal bones, and not until towards the end of the third 
month of pregnancy. T'he osseous nuclei of the first and third pha- 
langes appear before those of the second. All these bones are deve- 
loped by two points of ossification only ; a larger for the body, and the 
other for the posterior extremity. This last begins to ossify about the 
age of five years; it remains separated from the bodya long 
time, often even until the subject is perfectly developed. No special 
nucleus of bone exists in the anterior extremity*. 


I, OF THE PHALANGES OF THE FIRST RANGE, 


8727. The phalanges of the first range are the longest and strongest. 
The dorsal face of their bodies is very convex from one side to the 
ether; the interior or palmar face is less so, but presents, in its 
centre, especially in the bones of the three middle fingers, a radial 
and an ulnar edge,which project very much into the centre of the hand, 
and’are turned upon themselves. This projection is seen only in the 
first phalanx ofthe thumb. The posterior extremity presents a rounded 
articular process which is almost plain and covered with cartilage, 
and which articulates by arthrodia with the heads of the metacarpal ) 
bones. On the lateral parts, and below them, is on each side a very 
projecting edge. The upper face is rounded and triangular, and 
covered with cartilage, having in its centre a longitudinal furrow, 
which gives it the from of a pulley. On each side we observe a 
depression (sinus), behind which is a slight tuberosity. 5 

* Albinus says that the two pieces of bone fuse directly with each other. (Te. 
os feet., p. 120.) We have never observed a fact to support this proposition“ 
Loder is likewise mistaken (Anatomie, p. 264) in saying that the anterior ex 


tremity also develops itself by a single osseous germ, Albinus had already 
given a correct description of the progress of ossification ji 


* 
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Of these five bones that of the middle finger is the longest ; those 
of the second and fourth fingers are nearly equal in length, and so 
too of the first and fifth ;#the latter however is a little longer than 
the other. That of the thumb is proportionally the broadest and 
flattest, which serves to distinguish it from that of the little finger. 


II. OF THE BONES OF THE SECOND PHALANX. 


8 728. The bones in the second phalanx very much resemble those 
in the first, but they are flatter and broader in proportion to their 
length, especially in their posterior portion, The edges project very 
much in the central part of the second, third, and fourth, but less so 
than in the first phalanx, The posterior articular face fits into the 
pulley of the first phalanx; it is also divided by a projecting line into 
two small and slightly concave lateral facets; the interior has slightly 
the form of a -pulley. In this range of bones that of the middle fin- 
ger is the longest and the strongest; next come those of the fourth 
and second fingers ; the shortest is that of the fifth finger. 


III. OF THE BONES OF THE THIRD PHALANX. 


& 729 The third phalanx differs from the others, as its bones pre- 
sent an articular surface faced with cartilage only in their posterior 
parts. This face is much broader in proportion than their anterior 
extremity. The latter is less bulging, rough, rounded, and terminated 
by a tubercular edge. Besides, the bones in the third phalanx are 
much shorter than those of the other two ranges. Their posterior 
face is concave, and bya slight edge hollowed into two lateral cavities. 

The upper face is smooth, the inferior very rough, especially near the 
 extremities. The phalang®al bone of the thumb in this range is 


. 9 much longer and thicker than the rest, which are smaller and nearly 
2 9° equal in length, but of different thicknesses; that of the little nr 
s Bis much smaller than the rest. 

N 

l, B. OF THE ANOMALIES IN THE BONES OF THE HAND, 

i 


8 730. The bones ofthe hand are sometimes partly or wholly def 
« eient, which results from an imperfect development. In the former 
«case, there are sometimes whole parts of which we can discover no 
ttraces, sometimes only portions of these parts are deficient, as for 
hinstance one or several bones of the phalanges. 

So too the number of the bones is sometimes increased by one or 
smore; this increase takes place in the number of the fingers, or of 
‚Hüthe other parts of the hand. 

Sometimes the bones of two or more fingers are fused together. 

‚A disease which does not belong exclusively to the bones of the 
gers, but which very often attacks them, is a swelling, with a dimi- 
ion in the density of their substance., This disease results from 
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inflammation, and is called p@darthrocase, because observed most fre- 
quently in children, particularly those whose constitutions are feeble. 


CHAPTER II. 
OF THE BONES OF THE LOWER EXTREMITIES. 
ARTICLE FIRST. 


OF THE ILIAC BONES. 


A. GENERAL REMARKS ON THE ILIAC BONES. 


$ 731. The iliac or coxal bones (ossa coxarum, s. pelvis lateralia, s. 
innominata,) correspond in form and situation to the shoulder-bones of 
the upper extremity. ist. In form; being composed generally of 
two parts, one elongated and smaller, the other broader and larger, 
2nd. In their situation; they are placed between the abdominal ex- 
tremities and the lower part of the vertebral column, in the same 
manner as the bones of the sboulder are, between the second section 
of the pectoral limbs and the upper part of the vertebral column; 
their broad portion is situated backward and on the side, and their 
long portion forward, where the bones of the two sides meet, en 
the arrangement in the posterior face of the trunk is different. Com- 
parative anatomy and the history of ossification place this analogyin /f 
a still stronger light. | 

$ 732. The iliac bone is divided into three parts, the ilium (os } 
lium), the ischium (os ischii), and the pubis (os pubis). u 


I. OF THE ILIUM. 


8 733. Theilium is the largest of these three portions. It corres- } 
ponds to the scapula since it constitutes the broadest, the most pos- 
terior and the most superior part of the whole bone. Its form is 
irregular, more however like a triangle than any other figure. Its 
upper edge i is convex; the anterior is usually straight and is grooved. 
below; it is continuons with the ischium and the pubis by the ante- 
rior part of the latter. 

$ 734. The upper convex edge is the largest and the brondesii 
especially forward and backward. It is called, from its form, the 
crest of the ilium (crista ossis il). We distinguish in it an external 
and an internal lip, and a middle portion. It terminates forward by 
a small eminence which projects above the anterior edge, and 
called the anterior and superior iliac spine (spina ossis ilii anterior su, 
rior) ; backward, by two other projections, called the upper and lower 
posterior iliac spines, which are separated from each other by a small 
semi-lunar nolch (incisura semi-lunaris). 
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The anterior edge, oblique from above downward, and from behind 
forward, presents two superficial notches which are separated by an 
eminence, the anterior and inferior iliac spine (spina anterior inferior). 

In the inferior edge is a large notch; it forms the posterior and 
superior part of the iliac notch (incisuru iliaca, s iliaca superior). 

8 735. The external and the internal faces are slightly concave, be- 
cause the bone becomes thicker at its circumference; the internal 
however is more concaye than the other. The upper part of the inner 
face issmooth, the posterior and inferior is very rough. The anterior 
and smaller portion of this rough part is faced with cartilage, elon- 
gated, convex forward and concave backward ; itis called the auricular 
surface (facies auricularis). The posterior is more uneven and is desti- 
tute of cartilage. 

The lower and by far the smallest part of the plane portion of this 
face, curves on the upper at an obtuse angle, and follows an almost 
perpendicular direction, wbile the upper extends obliquely from above 
downward and from without inward. 

The angle which separates them forms, at the posterior part both 
upward and downward, between the smooth and the rough portions 
of the internal face, the curved line (linea arcuata). It is continuous 
forward with the posterior and projecting edge of the upper face of 
the horizontal branch of the pubis, thus producing all around the iliac 
bone a ridge, called the linea innominata. Immediately above this 
erest is found a large foramen through which the artery of nutrition 
passes to the bone. 

The external face is smooth in every part and divided by two semi- 
eircular lines, which project slightly, being concave upward and back- 
ward, into two portions, the anterior of which is much greater than 
the posterior. E 

$ 736. The ilium is thickest downward and forward, where the infe- 
ıior and anterior edges meet ; forward and outward it presents a deep 
fissure, which forms the upper and external smaller portion of the 
cotyloid guck Some anatomists term this part of the 
bone the bod 

1l. OF THE ISCHIUM. 


$ 737. The ischium (os ischii) forms the inferior central part of the 
iliac bone. It descends almost perpendicularly from the anterior part 
of the lower edge of the latter, but goes however a little from above 
downward and from witliout inward following the same direction as 
the lower part of the internal face of the ilium. In this place its 
internal face is slightly convex backward and very concave forward. 
The upper part is the broadest and thickest, and has also been called 
‚the body. The anterior portion of its external face forms the larger 
and lower part of the cotyloid cavity. 

The posterior edge of the body is sharp; it forms the anterior part 
of the iliac notch, and runs backward and inward into the sciatic spine 
 (spina ossis ischii), 
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The descending branch (ramus descendens) begins in this place, This 
branch is slightly compressed, but is very thick, and swells downward 
into the sciatic tuberosity (tuber ischiadicum), which is covered with 
cartilage. A deep furrow is found externally between this tuberosity 
and the lower edge of the cotyloid cavity. We remark also between 
it and the spine, on the internal face and posterior edge, the inferior 
iliac or ischiatic notch (incisura Aliaca inferior, 8. ischiadica). 

The ascending branch leaves the tubercle, and goes inward, forward 
and upward. This branch is much shorter and weaker than the de- 
scending, and is compressed from before backward and from without 
inward. 


ill. OF THE PUBIS, 


$ 738. The pubis (os pubis, s. pectinis) resembles the ischium in 
form, being also composed of two branches united at an angle, The 
upper or horizontal branch (ramus horizontalis) begins with the bulging 
external extremity of the body, by means of which it forms the upper 
and internal part of the cotyloid cavity; and then contracting, it also 
forms in its centre and atits origin a triangle. Toward its inferior 
extremity, it becomes considerably broad from within outward, 
becomes thinner from before backward, and thus produces its descend= 
ing branch (ramus descendens), which goes downward and outward, 
gradually. becomes narrow, and finally unites with the ascending 
branch of the ischium. Ä 

The inferior face of the horizontal branch is concave from behind 
forward and from without inward. The anterior edge, situated between 
the upper and anterior faces, is blunt. The upper, placed between 
the posterior and superior faces, forms the crest of the pubis (pecten, s. 
crista). Both unite, beyond the internal extremity of the horizontal 
branch and on the anterior face, in.the Zubercle of the pubis (tuberculum 

.0ssis pubis). 

$ 739. The ischium and the pubis united represent an irregnlar 
ring, which surrounds an opening, closed in great part bya membrane, 
and called the obfurator or oval foramen (foramen obturatorium, S. 
ovale). This foramen is, however, triangular or irregular quadrilate- 

‚  ral. It has an external, an upper, and an internal edge. 

The external edge, formed by the inner edge of the descending 
branch of the ischium and the outer part ofthe horizontal branch of the 
pubis, is longest, and is often divided into two portions, an inferior 
which is the smaller, and a superior. The upper part is always very 
broad, and forms a channel, the direction of which is from without 
inward and from behind forward, through which the obturator nerves 
and vessels pass from the pelvis. The abdominal viscera sometimes pass 
out through this opening, forming a hernia through the foramen ovale, 

The upper edge, which is oblique from above downward, from be- 
hind forward, and from without inward, is formed by the inferior edge 
of all the inner part of the horizontal branch of the pubis, and vunites 
at an obtuse angle with the internal. ro 
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The latter, oblique from above downward and from without inward, 
is formed by the upper edge of the descending branch of the pubis and 
of the ascending branch of the ischium, and it unites at an acute angle 
with the external. 

$ 740. The cofyloid cavity (acetabulum) is situated on the external 
face of the iliac bone, in the place where the three pieces which form it 
meet. Its largest inferior portion is formed by the body of the ischium 
its smallest anterior portion by that of the pnbis, and its posterior part 
by that of the ilium, that is, by the thickest portion of the iliac bone. 
Itis round, rather deep, and surrounded by a sharp edge (supercilium 
acetabuli), which presents forward and downward, toward the ioramen 
ovale, a considerable space, called the cofyloid fissure (incisura aceta- 
buli). Its central and anterior part, the sinus (fovea), terminates 
anteriorly by a notch, and is uneven and rough, is grooved in several 
places, particularly in the upper and anterior region, and is destitute 
of cartilage. The upper and posterior, on the contrary, which is called 
the semilunar face (facies lunata),is smooth and covered with carti- 
lage ; it extends forward, and forms two horns (cornua) which surround 
the notch, so that the superior does not always descend entirely to it. 
The inferior is much more prominent, and forms with it a channel. 

8 741. The iliac bone is developed by three nuclei of ossification, 

‘ which correspond exactly to the three parts we have described. These 

i three parts are not however formed at the same time. First the nu- 

ı eleus of the ilium appears in the fourth month, next that of the ischium 

ı and lastly that of the pubis. Those parts which are most distant from 

I the median line and from the anterior face are always developed first ; 

i 50 that they enlarge from without toward the median line. In the full 


‚ Hi grown foetus, these three pieces are not only entirely distinct, but the 
, Mr ascending branch of the ischium and the descending branch of the pubis 
, Meare but slightly ossified; so that there is more than half an inch of 
„ Me eartilage between them. At two years of age they touch, but the car- 


tilage exists till the seventh year. About this period they unite with 
one another, ough the three pieces of the iliac bone are still per- 
| y distinct, in the cotyloid cavity, in subjects of fourteen years of 
age. In the sixteenth year there is developed, in the cartilage which 
joins them in this place, a bone formed like a Y, which unites with the 
rest to forın but a single bone, The formation however is not yet com- 
pleted ; for afterward, a single oblong nucleus of bone appears in the 
serest of the ilium, and asecond along the inferior edge of the ischium, 
bese do not unite till the age of twenty, and it is then only that the 
Hliac bone is perfectly developed. 
$ 742. The iliac bones articulate with the sacrum, with the coceyx. 
nd with each other ; viz. the ilium by its äuricular surface and the 
ough portion behind it, with the sacrum, by synchondrosis; the 
schium, with the sacrum the coceyx, and ilium by the two sacro-sciatie 
gaments; the two descending branches of the pubis articulate 
fogether at their upper part by the intermediate fibro-cartilage. 
h $ 743. From the description given, the iliac bone differs from the 
83 
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scapula in certain respects ; but the analogy is greater than the differ- 
ences, and the latter may be easily explained ($ 731). In the imper- 
fect state the analogy is more striking, as is always the case: the 
broad part and the thin part do not make one, as in the adult, but 
they are separated ; and itis still more remarkable in this respect, that 
although the pubis and the ischium form after the ilium, they however 
unite with each other before they join the last; sothat taken together 
they represent the clavicle. Although the clavicle develops itself before 
the scapula, while the ischium and the pubis are formed after the ilium, 
yet this difference is of little importance. So too the difference in the 
manner in which these bones are articulated with each other and with 
the vertebral column, as also in the form of this articulation, which 
always continues, does not deserve notice.* 

If we place a scapula and an iliac bone side by side, so that the in- 
ternaledge of the former and the crest of the latter are directed upward, 
we recognise, without dificulty, that the inner, the anterior, and the 
outer edges of the scapula correspond to the crest, to the anterior 
edge, and to the iliac notch of the iliac bone ; the glenoid cavity of the 
former, to the cotyloid cavity of thelatter ; the coracoid process, to the 
body of the pubis: finally, the spine of the scapula, to the body and 
descending branch of the ischium : the rest of the pubis and of the 
ischium represents'the clavicle. 

The horizontal portion of the pubis may also correspond to the cla- 
viele, and the deseending branch of the ischium to the coracoid process; 
since the ascending branch of the latter and the descending branch of 
the pubis are the costal cartilages ossified, and the fibro-cartilaginous 
mass between the descending branches of the pubis may be compared | 
to the sternum in its unossified state. 

































B. OF THE ILIAC BONES ARTICULATED WITH EACH OTHER AND 
WITH THE LOWER BONES OF THE TRUNK, OR OF THE PELVIS, 


I. NORMAL STATE. Bi 
i e 
8 744. The pelvis} is a bony cavity situated at the lower extremity 

forming a part of the trunk, and it is composed of the sacrum($ 491), 
and the coccyx which form it posteriorly, and by the two iliac bones 
($ 731), which eircumscribe it in the rest of its extent. The form of 
this cavity is very irregular, being much broader from one side to the 
other than from before backward, while it is much higher on the sides 
and backward than it is forward, zZ 


* See on this subject our .Beytr@ge, vol. li, p, 2. Comparatiye anatomy also 
demonstrates how unimportant ıs this difference, ; b 
+ Ed. Sandifort, .De pelvi eyusque in partu dilatatione diss., Leyden, 1753. 
Ripping, Diss. sys. guasdam de pelvi animadversiones, Leyden, 1776.—C. C. Crevas 
Vom Baue des weiblichen Bechens, Leipsic, 1794,—J. J, Watt, Antonio 









ical view of the male and female pelvis, London, 1817.—G. Termanini, D 
Pure, am ach allezza, eins ed osse della cavita del pelvi, in 
scient, di Bologna, vol. i, 1817. 
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$ 745. It is divided into the large and upper pelvis, and the small or 
lower pelvis. The large pelvis is the space circumscribed on both sides 
by theupper part of the iliac bones, backward by the upper face of the 
sacrum, and forward by the upper edge of the pubis, so that it is open 
forward and downward. Itis separted from the lower pelvis by the 
linea innominata, or more properly the lines terminalis, the terminal, 
marginal, or peripheric line, which follows the anterior edge of the 
upper face of the sacrum, and by the promontory ($ 495), the boun- 
dary between the upper and lower parts of the iliac bones, and by the 
erest of the pubis. The surface. comprised by this line is called the 
upper opening or strait of the small pelvis (introitus, s. apertura pelvis 
superior). The large pelvis is much broader across than from above 
downward, or from before backward, especially at its upper opening; 
for after leaving this point, its lateral walls,which are sligbtly concave, 
proceed obliquely downward and inward toward the inferior opening. 

We distinguish in the large pelvis an anterior and a posterior trans- 
verse diameter (diameter transversa posterior ef anterior),indicating, the 
first, the greatest distance between the two iliac crests, and the second, 
the distance between the anterior and posterior iliac spines. 

& 746. The small or lower pelvis is more rounded and more elevated 
than the large. Although broader from one side to the other than in 
any other direction, it is however much narrower than the latter; more 
surrounded than it by bony walls in all its circumference. Its walls 
are formed by the greater part of the sacrum, of the coceyx, of the 
ischia, and the pubes and the lower part of the ilia. The hollows in 
the walls of the small pelvis are filled by muscles and ligaments. 

We observein the small pelvis, the entrance or superior strait ($ 745) 

- the outlet or inferior strait (ewitus, s. apertura inferior), and the cavity 
(cavum),the space comprised between the two straits. 
The upper strait has a rounded and oblong or elliptical form, and 
has a small process forward at its central part. We distinguish in it 
- four diameters, an antero-posterior or sacropubic, the conjugate diameter 
(diameter antero-posterior), which is measured from the centre of the 
, promontory to the centre of the symphysis pubis; the Zransverse or iiac 
 (D. transversa), which extends from one side to the other, falling on 
' the centre of the two sides of the linea innominata,; the two oblique 
ı diameters (D. oblique, s. diagonales),which extend from the sacro-iliae 
‘ symphysis of one side to the union of the pubis and ilium of the oppo- 
‘ site side, and are distinguished into right and left. The oblique and 
' transverse diameters are longer than the conjugate diameter. 
The walls of the cavity of the pelvis are a little oblique from above 
‘ downward. We distinguish in this cavity a straight diameter, a trans- 
verse and two obligue diameters. The first reaches from the union of 
Ithe second and third sacral vertebr& to the centre of the symphysis 
pubis. The transyerse diameter extends from the centre of one coty- 
loid cavity to the same point in the opposite cotyloid cavity The ob- 
e is measured from the inferior extremity of the sacro-iliac 
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symphysis to the centre of the foramen ovale of the opposite side: they 
are thelongest, and the straight diameter is longer than the transverse. 

The inferior strait, or the outlet, is narrower than the other regions, 
but it can enlarge an inch, as the bones of the coccyx are moveable. 
Itis formed by the lower edge of the coccyx, the two sacro-sciatie 
ligaments, the ascending branch of the ischium and the descending 
branch of the pubis ; so that it is composed of three large arches, viz. 
two lateral, situated between the coceyx and the sciatie tuberosities, 
and an anterior, which ıs larger, and is found between the two latter 
tuberosities. We distinguish in it only two diameters, a straight anda 
transverse. The straight or cocci-pubic diameter extends froın the centre 
of the lower extremity of the coccyx to that of the lower edge of the 
symphysis pubis; the second or ischiatic, is measured from the centre 
ofthe lower edge of one sciatie tuberosity to the corresponding point of 
the other. When the coccyx is pushed;back, the straight diameter 
increases in breadth, so that it becomes greater than the transverse ; 
but otherwise, in the normal state, they are equally long. 

Besides these imaginary lines, we admit also an azis (aris linea, 
directionis pelvis),* that is, a line passing through the centre of the 
pelvisfrom above downward, but which, from the irregular form of this 
eavity, is not exactly parallel to its walls. This line is convex back- 
ward, and concave forward. We may suppose it produced by two or 
three straight lines, which unite at an obfuse angle in the centre of 
the straight diameter of the cavity of the pelvis: the upper line is the‘ 
axis of the superior strait, the lower, that of the inferior strait, 
and the central one, of the cavity of the pelvis. They are directed, the 
first from above downward, and from before backward ; tbe other two 
from before backward, and from hehind forward. ‘ 

The axis of the pelvis has not the same direction as that of the hody, 
and the angle it forms with this last is not the same in all its extent, 
for this angle gradually contracts from above downward; so that it 
may be estimated about thirty degrees upward, twenty-five in the 
centre, and eighteen downward. 

The surface, near the centre of which these lines are supposed to 
pass, is called tbe surface of inclination ; and the difference between 
the direction of the pelvis and that of the trunk is termed the incli- 
nation (inclinatio) of the pelvis.F RB 

8 747. The pelvis is undoubtedly that part of the body which varies. & 
the most inthe two sexes, on account of its’relations with the function 
of generation. The differences it offers in this respect, are then very 
important, and deserve to be examined particularly. 

The general characters of the female pelvis are its breadth and. 
depth; those of the male pelvis are its narrowness and height. 1; 
- The lateral walls of the superior pelvis in tbe female have a more 
oblique direction downward: they are less deeply grooved from before 
"*J.G. Rederer, De awi pelwis programma, Gottingen, 1751.—Sommer, Dei 


Axe des weiblichen Beckens, Brunswick, 178]. 
+ 6. G. Stein, De pelvis situ @jusque inclinatione diss,, Marburg, 1797. E 
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backward, or from above downward, separate very much from behind 
forward, and are much broader in this direction than in the male, 
which makes them appear lower. 

The small pelvis is more spacious, less elevated, and more uniformly 
broad, than in the male, especially in the transverse direction. The 
eircumference of the female pelvisis more rounded and elliptical, while 
in the male it is heart-sbaped, because its walls first separate a little 
from each other from behind forward, they then converge and approach 
insensibly, before uniting forward. The upper part of the sacrum in 
the male projeets much more inward than in the female, a difference 
depending principally on what is observed in the form of this bone 
($ 496) and on the greater breadth of the central part of the pubis in 
the female. 

In the female the iliac bones where their upper and lower por- 
tions unite, project very much beyond the sacro-iliacsymphysis, while 
_ in the male they go almost directly forward. In the female the hori- 
_ zontal portion of the pubis extends almost in a straight line from 
without inward, after leaving the anterior edge of the cotyloid cavity; 
instead of which, in the male, it goes directly forward. Hence it 
follows that the superior strait of the small pelvis in the female is 
broader, and its transverse and oblique diameiers particularly are 
proportionally larger than the straight diameter. 

The small pelvis has nearly the saıne breadth in every part in the 
female ; that of the male, on the contrary, becomes much narrower 
from above downward, because in the female pelvis the ilium and the 
ischium descend almost in a straight line, while in the male they 
approach each other very much while descending; and also because 
- the sacrum is much straighter in the female, not projecting so far 
backward in its centre, nor so much inward in its lower portion, hence 
the sciatie tuberosities are much nearer each other in the male. 

In the same manner, these bones and the pubis, and consequently 
all the small pelvis in the male is much higher than in the female. 
The foramen ovale is much higher and narrower in the male, less 
‚ elevated and broader in the female ; it is more oval in the former and 
inore triangular in the latter. e 

Finally,the outlet in the maleis much narrower than in the female, 
The distance between the two sciatic tuberosities being much greater, 
the ascending branches of the ischia and the descending branches of 
the pubes meet in the female only after describing a large arch (arcus 
ossium pubis), whilethey unite at an acuteangle (angulum ossium ubis) 
in the male. Besides in the male the descending branches of the pubes 
are turned, so that one of their faces looks more forward and the _ 
other more backward, while in the female the arch they describe 
\ causes their anterior face to look more outward and the posterior more 
"inward, an arrangement which renders the difference in the form of 
the interior strait still more evident. Thirdly, the branches of the 
Ipubes being much thinner in the female, the inferior strait of the 
I pelvis is broader, En 
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The most essential difference then between the male pelvis and that 
of the female in respect to breadth and form arises prineipally from the 
lower strait, which in the male is not only narrower but also heart- 
shaped and terminated forward in a point, while in the female it is 
rounder. 

8748. The important differences in the form and breadth of the 
pelvis in the two sexes will be more evident from a table of the com- 
parative measurements of the diameters of the cavity of the pelvis 
taken from subjects of the same height.* i 
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II. OF THE ANOMALIES OF THE PELVIS. 


$ 749. The anomalies peculiar to the female pelvisf are princi- 
ally deviations of formation, which are congenital or accidental, and 
which affect the bones themselves, or their connections. Alltbese 
deviations are very important as they exert a pernicious influence upon 
the functions of generation, especially upon parturition. 
8 750. ıst. The anomalies of these bones are seen in the variations £ 
presented in their form and situation, or in their continuity. f 
a. Anomalies in form. The slightest abberration consists generaligg % 


* The calculations forming the basis of this table differ a little from those 
Chaussier See Mad, Boiyin, Mem de l’art des accouchemens, p. 26—29. 
+ C.C,Creve, Von den Krankheiten des weiblichen Beckens, Berlin, 1795.— 
Boivin, Mem. de l’art des accouch., p. 3I—34. 
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in an increase or a diminution of capacity, which causes a general 
largeness or narrowness ofthe pevis. These two states however, 
more particularly the second, when existing in a certain extent, are 
more rare than anomalies in the form of one or more bones, whence 
the figure of the whole pelvis varies more or less from the ordinary 
proportions either because only one of these regions is deformed, or 
because, even when the anomaly extends to the whole pelvis, a single 
diameter is shortened, so'that the cavity is contracted in only one 
direction. These different kinds of anomalies are by no means equally 
zommon.’ 

Most usually the antero-posterior or conjugate diameter ofthe upper 
and lower opening of the pelvis is narrower, because the sacrum 
‚desceribes too great a curve, wbence its upper and lower extremities 
project too much inward. At the same time the pelvis is almost 
always oblique, which renders the oblique diameters unequal. The 
transverse diameter generally preserves its proper proportions, but 
is sometimes unusually broad. As to the straight diameter of the 
‚eavity, it is often unusually and uselessly long, from the great conca- 
vity of the sacrum. 

- The shortening of this straight diameter however may result also 
from an anomaly in the form of the iliac bones, they being either too 
short, or because, although large as usual, they describe an arch which 
is t00 convex. ; 

The effect is the same also when the pubes are not properly arched 
‚externally, but go directly inward after leavingthe ilium. A narrow 
Space is then formed forward which does notassist the passage of the 
fetus, although the straight diameters are not really shortened. 

' Sometimes only the conjugate diameter of the outlet of the pelvis 
is shortened by the ossification of the ligaments of the coceyx. The 
shortening of the transverse diameter of the superior strait is rare, 
but that of the inferior strait, especially backward, is common, from 
the bending inward of the sciatic tuberosities. 

Curyatures of the vertebral column, although extensive, have no 
effect upon the form of the pelvis, when not resulting from a general 
disease, as particularly rachitis. We have satisfied ourselves of this 
by a careful examination of a great many skeletons of hunch-backs. 
b. Anomalies in situation. They cause a change in the direction or 
in the inclination of the pelvis. This cavity is inclined farther forward, 
and its distance from the horizontal line is greater as its axis is more 
perpendicular. On the contrary, it slopes very much more backward, 
and is more oblique as its axis is more horizontal, 

ce. Anomalies in the continuity of the bones. These consist in frac- 
fures, wbich are not impossible as has sometimes been thought, but 
"are observed in the pelvis even more frequently than in the other part 
of the trunk. The part of the walls of the pelvis most frequently 
broken is the ilium, and the fracture is either transverse or longitudinal ; 
a fracture of the descending branch of the ischium is most unfrequent. 
The horizontal and descending branches of the pubis and the ascend« 
Bas branch of the ischium almost always break together. Fractures 
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‚ the gait unsteady, and the more as the pubes are generally separated 


' the lower of coccygeal bones, or of all, or finally of the first cocceygeal 
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of the sacrum are for the most part transverse;; they are seldom seen 
except in the body of this bone. 

$ 751. 2nd. Anomalies in the arrangement of the connections of the 
bones of the pelvis consist in too loose or too firm a union. 

a. Looseness in connection is primitive or accidental. The primi- 
tive is seen almost exclusively in the symphysis pubis. It is rarely 
met with alone,* and is almost generally attended with an analogous 
anomaly in the bladder, a fissure of this organ. The bones are then 
always very imperfectly united by a fibrous ligament, which renders 


some inches. 

Accidental separation results either from external violence or disease, 
as inflammation and suppuration, by which the ligaments are torn or 
destroyed. External violence fractures the bone sooner than it destroys 
the ligaments, excepting always the pieces of the coceyx, which are 
moveably articulated with the sacrum and with each other. 

b. Too great solidity of the connections, the fusion of the bones, is 
caused by the ossification of their fibro-cartilages or of their fibrous 
ligaments. 

_ This is seen most frequently in the sacro-iliac articulation, especially 
in that oftheright side, which depends probably on the greater compres- 
sion of this joint, from the support afforded to the body by the lower 
extremity of the right side. 

It is less common to find a fusion either of a few, more particularly 


bone with the sacrum. This anomaly is more frequent in males, espe- 
cially equestrians, than in females. 

The ossification of the sacro-sciatie ligaments is still more rare. 
That of the symphysis pubis is still more so. It generally but not 
always results from inflammation and destruction of the cartilage, 
while that of the other joints supervenes without inflammation, and 
solely from the gradual change of their proper substauce, and of the 
fibrous tissues which surround them. 


ARTICLE SECOND. 


OF THE FEMUR. 

$ 752. The femur (os femoris) is not only the largest of allthe eylin- 
drical bones, but the greatest bone in the body. It is stronger than any 
other round bone, and so curved at its upper part, that it isconvex for- 
ward and concave backward. Its upper extremity differs much from 
that ofthe body ; for the almost spherical head which terminates it 
ae Pr 
‘* Walter mentions one case in his work, Von der Spaltung der Schambeine, 
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joins to this last at nearly a right angle, by a short but very manifest 
neck, Near the centre of the cartilaginous surface of this head, but 
rather downward than upward, is a considerable depression, which 
marks the insertion of the round ligament, The neck is slightly com- 
pressed from before backward, At the place of its union with the body 
we remark two large processes, called Zrochanters (trochenteres). The 
large, upper, or outer trochanter arises from the upper and outer extre- 
mity of the body, curves very much backward and downward, and 
presents on its internal face a considerable depressior, called the fossa 
af the large trochanter. The ‘inner, smaller, or inferior trochanter is 
situated lower than the preceding, and arises as a small truncated py- 
ramid from the upper extremity of the internal face of the body, and 
inclines inward. Ridges extend from the large to the small trochanter 
on the anterior and posterior faces of the bone, and give'attachments 
to certain muscles. These arecalled the anterior and posterior andinter- 
\ trochanterian lines (linea intertrochanterica anterior et posterior); the 
\ latter is by far the most distinct. 
The- anterior and external faces are so insensibly continuous with 
i each other on the body, that we cannot trace the limit between them; 
{and the bone is here round. The anterior and the internal fates are 
\ very distinet, and the external and the internal are still more so, as a 
“very projecting ridge, called the rough line of the thigh bone (Linea 
gaspera ossis femoris), exists between them. This ridge arises by two 
troots from the large and small trochanters, is more or less evidently 
@divided into two lips (labia) in almost the whole length of the femur, 
sand terminates by two branches at the lower sixth ofthe bone. The 
Übase of the body is also divided into four faces; an anterior, a poste- 
frior, and two lateral faces, which are the narrowest. 
The inferior extremity of the body extends into an inferior process, 
IThis, the broadest and straightest part ofthe bone, has, generally con- 
idered, the form of a heart. We notice its two condyles (condyli ossis 
emoris), an external, and an internal, the inferior, anterior, and poste 
"ior faces of which are insensibly continuous with each other and thus 
orm a broad surface, which is convex from before backward and from 
within outward, and is covered with cartilage. These two eminences 
ire separated in every part by a fissure, which is very deep, especially 
n its posterior portion, where it is not covered with cartilage. This 
osterior part is the posterior intercondyloid fossa ( fovea intercondy- 
idea posterior). The anterior is much flatter, is covered with cartilage, 
orms a part of the articular surface, and is called the anterior inter- 
ondyloid fossa ( fovea intercondyloidea anterior). The two lateral 
aces of the condyles, which are destitute of cartilage, present elevations 
Khich serve for the attachment of the articular ligaments, 
' The foramina of nutrilion ( foramina nutritia), are found upon and e 
the side of the Jinea aspera, but at different heights. We usually 
serve two, one of which is larger than the other, and is always 
fuated higher. Sometimes also there is only one, which is then 
ind near the centre of the femur, 
- » 
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$ 753. The femur appears first toward the end of the second month 
of pregnancy, at which time its length but slightly exceeds its breadth 
and thickness. From the third month, however, it not only becomes 
longer, but its two extremities are evidently broader than its central 
portion : it,however, remains straight till birth, and its curve is not 
apparent tilltoward the end of the first year, and afterwards gradually 
inereases. In general it is larger in the male than in thefemale, Ossi- | 
fication does not commence in the lower extremity till the last month | 
of pregnaucy ; a single rounded osseous nucleus then occupies the 
central portion, from whence it gradually extends to the two condyles- 
Some time after birth ossification begins also in the upper extremity, 
namely, in the head ; but it is not till the third or fourth year that 
ossification begins first in thelarge and then in the small trochanter, 
The neck, which is simply the body prolonged, is indicated but very 
imperfectly in the full grownfoetus, and only on theinsideby the greater} 
breadth of the upper part of the bone, as also by the projection of its! 
upper extremity. These five osseous germs, that of the head, of the} 
body, ofthe two trochanters, and of the condyles, remain separated a 
long time after puberty, and are not all fused, even when the subject} 
is perfectly developed. The small trochanter first fuses with the body, } 
next the head, then the large trochanter; the inferior extremity is fused} 
‘the last.* This marked difference then exists between the ossification! 
of the humerus and femur, tbat in the latter the lower, and in the 
former the upper extremity is the last to unite with the body. 

8 754. The femur artieulates by its upper extremity with the iliac} 
bone, and by the lower with the head of the tibia. 2" 

$ 755. The greatest anomaly presented by it is a great increase 0 
its curve forward : this is seen principally in subjects affected with 
rachitis. More rarely the groove in the head for the insertion of the 
round ligament is deficient (| 752). When the lower extremities are 
veryimperfectly developed, this bone is sometimes wholly or at least in 
great part deficient. | 


ARTICLE THIRD. 


OF THE BONES OF THE LEG. 


$ 756. The leg, like the fore-arm, is composed of two bones, which 
differ in their relations with each other and with the adjacent bones 
from those of the bones of the second section of the pectoral members 
The larger is the Zibia, the smaller the fibula. 


I. OF'THE TIBIA, 


- 8 757. The tibia (‚focile majus) forms the foundation oftheleg, being 
five times as massive as the fibula. This bone is next in size to h 


* Albinus mistakes in saying that the two trochanters fused at the same 
and does not point outtthe order in which thedifferent nuclei ofbone are dev 
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femur, and is longer even than the humerus. It is situated on the 
inside of the leg. 

The direction of its body is almost straight; it is however slightly 
convex forward and a little concave backward. Its three faces are 
perfectly distinguisbed from each other by projecting edges. The an- 
terior edge, which separates the internal from the external face and is 
directly uuder the skin, is sharp, and has hence been called the erest 
of the tibia (crista tibi@) ; the external is acute; the smoothest and 
most rounded of the three is the internal. The external face is con- 
cave in its uppper two thirds, and is called the peroneal cavity (cavitas 
peronea) from the direction of its hollow. The internal and poste- 
rior face is slightly convex. Above its central part the body is a little 
compressed from within outward, but gradually enlarges in its lower 
fourtb and becomes more rounded, because its edges disappear in this 
portion of it. 

There is generally but one foramen of nutrition, situated at the 
inferior extremity of the first fourth of the posterior face, near the 
outer edge: 

The upper extremity, the thickest and broadest part of the bone, ter- 
minates in the condyles of the tibia (condyli tibie), which correspond 
to those of the femur. Both present on their upper faces, which are 
faced with cartilage, a superficial glenoid cavity (cavitates glenoidee, 
externa el interna). Their internal edge alone projects slightly, espe- 
‚ eiallyin the centre, Their internal articular face is a little longer 
from before backward, but narrower in the same proportion from 
“ within outward, than the external face. They unite inwardly and 
| produce an unequal elevation (acclivitas intercondyloidea), the direction 
“of which is from before backward, but which is not.as extensive as 
Itbeyare. This elevation corresponds to the posterior intercondyloid 
Ifossa of the femur. Before and behind it we observe an anterior and 
a posterior depression (‚fovea acclivitatis anterior et posterior), which 
Shas no cartilage. At the posterior extremity of the lateral face of the 
“external condyle of the tibia is a small, round, smooth articular sur- 
Iface (facies articularis lateralis, s. peronea), faced with cartilage, the 
“direction of which is obliquely downward and backward, to which is 
Afitted the corresponding facet of the upper extremity of the fibula, 
I The anterior face of this upper extremity presents in its centre, at 
the place where it unites with the body, a considerable projection, 
„Hecalled the spine or tuberosity of the tibia (tuberositas tibi@), which is 
Winsensibly continuous with the crest. 

The lower extremity forms in its lower convex portion a considerable 
iangular tuberosity, the angles of which are however rounded; this 
8 called the internal malleolus (malleolusinternus); onits posterior face 
8 a groove, more or lessdeep, and the direction of which is from above 
lownward and from without inward ; it is the internal malleolar groove 
Asuleus mallesli interni). The external face of this extremity, on the 
ontrary, is concave and receives the fibula. The lower face, which 
Korms a right angle with the external face of the internal malleolus, is 
# voL. 1. N j 
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faced with cartilage, slightly concave from before backward to lodge 
the head of the astragalus, and is sometimez divided into two lateral 
portions by a slight eminence, 

$ 758. The tibia develops itself by three points of ossification. The 
body appears toward the end of the second month of pregnancey. The 
osseous germ of the upper extremity does not appear till towards the 
last month, and then is seen in its centre. The inferior is wholly 
cartilaginous in the full-grown foetus, but begins to ossify immediately 
after birth. The fusion of these pieces of bone with the body is not 
completed till the subject is perfectly developed. The lower extremity 
fuses with the body before the upper extremity.* 

$ 759, The tibia articulates by the upper faces of its condyles with 
those of the femur; by its lateral articular facet with the head of the 
fibula; and by its lower extremity with the astragalus 

$ 760. The anomalies of this bone are its entire or partial deficieney, 
which accompanies the imperfect development of the lower extremities, 
their curving inward (valgi) or outward (vari), or rarely forward in 
those affected with rachitis. F 


II, OF THE FIBULA. 


8 761. The ‚fibula (perone, focile minus cruris) is the second, and 
the weaker of the bones of the leg, being situated on its outside. Itis 
nearly as long as the tibia, but does not extend so high above, while it 
extends a little below the tibia. The-body has an irregular form, and 
it is twisted on itself. We however distinguish in it three faces, which 
are very sensibly separated by as many edges. The anterior is not 
simply concave, but divided, in most of its extent, by a longitudinal 
crest into two parallel furrows. The external is concave in its upper 
part, and slightly concave downward. The internal is flatter, but in 
its upper part are prominent asperities for the attachments of some 
muscles. The anterior edge is the most acute, especially near the 
central part of the bone, and hence it may be called the crest of the 
Fibula (crista fibul@). The body of the fibula is much thioker in its 
centre and towards its upper extremity than in the rest of its extent. 

The foramen of nutrition, which is always single, is situated a little 
above the centre of the bone on its internal edge. 

The upper extremity, the head of the fibula (capitulum), represents } 
an irregular square, the upper face of which is direeted obliquely from } 
above downward, and from behind forward, and has on its posterior } 
part an articular surface, which is cartilaginous and a little concave, 
which corresponds to the lateral articular facet of the tibia ($ 757). | 
This surface presents asperities, more or less distinet, to which muscles } 
are attached. : 

The lower extremity is triangular, and slightly compressed from } 
right to left: it descends backward a little lower than forward, and 
forms the external malleolus (malleolus externus). The upper and 


* Albinus has neglected to mention the order in which the nuclei of bone 
in the tibia are developed and fused, a 
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interior portion of its internal face unites to the lower face of the in- 
ferior extremity of the tibia, at a right angle, to form the articular 
surface designed to receive the astragalus, and is covered with car- 
tilage. The posterior and inferior half is rough, and very concaye: 
it is called the fossa of the external malleolus (fovea malleoli externi). 
Above and behind this fossa, and also before and above the articular 
surface, are two tubercles, aposterior and an anterior (tubercula mal- 
leole externe posterius et anterius), to which ligaments are attached. 
The posterior face of the external malleolus presents a groove (sulcus 
malleoli externi), which is perceptible with difliculty. 

$ 762. The body of the fibula appears a little later than that of 
the tibia. In the feetus of ten weeks old, it is only about half as long 
as this last; and it is not till the end of the third month that both 
bones have the same length. On the contrary, even in the full-grown 
foetus and in the child, the tibia is thinner in proportion to the fibula 
than at alater period. The two single osseous nuclei of the extremi- 
ties do not begin to appear till after birth, and fuse only when the 
subject is fullygrown. The inferior unites to the body before the su- 
perior, and always sooner on its external than on its internal edge. 

$ 763. The fibula articulates upward with the tibia, ($ 759), and 
downward with the astragalus ($ 772). 

$ 764. This bone is sometimes deficient when the lower extremi- 
ties are not perfectly developed, although the tibia may exist; a cu- 
rious analogy with some animals, resembling the fusion of the two 
bones into one, as it isseen in several. Its lower part is then gene- 
rally deficient; sometimes however, although the tibia and the foot 
exist, (the latter being very imperfect) the upper part of the fibula is 
deficient, and only a small portion of its lower part exists, which ter- 
ininates upward in a point. 


III, OF THE PATELLA. 


8765. The patella or rotula is a shorter bone situated on the an- 
- terior face of the knee joint, between the femur and thetibia. It has 
‚ an irregularly quadrilateral form. The angle produced by the union 
\ of its lower edges is the most acute, and that by the upper, the most 
' obtuse. The anterior face is convex, and presents numerous foramina 
‘ of nutrition; the posterior is covered with cartilage in all its upper 
| portion, and is divided by a large projection into two slightly concave 
‘ surfaces, This part is covered with cartilage, and is fitted to the 
‘ anterior part of the articular surface of the lower extremity of the fe- 
ımur, The lateral foss® receive the anterior parts of the condyles, 
Wand the central eminence is fitted into the anterior fossa. 

The patella is situated in the substance of the tendon of the exten- 
4sor muscles of the leg, which covers all its anterior face, but extends, 
“only upon those parts of its posterior face which have no cartilage. 
This tendon attaches it to the tuberosity ofthe tibia. It corresponds 
Perfectly, both in its situation and in its connection with this tendon to 
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the olecranon process of the ulna; and hence the tibia has no process 
which may be compared with the olecranon. The patella inereases 
the analogy between the bones of the leg and those of the fore-arm. 

$ 766. Ossification of the patella does not commencetill after birth. 
Portal is mistaken in saying that its posterior face is almost perfeet 
in the full-grown foetus, and that it is developed by two points of os- 
sification.* A nucleus of bone forms in the centre of the cartilage, 
and gradually and slowlyenlarges. We very rarely find several points 
of ossification ; Rudolphi however mentions an instance.+ 


ARTICLE FOURTH. 


OF THE BONES OF THE FOOT. 


8 767. The foot comprises three divisions, the tarsus, the meta- 
tarsus, and the toes (diyiti pedis). 


I. OF THE TARSUS. 


$ 768. The tarsus is formed like the carpus of short and rounded 
bones very similar to the carpal bones, but differing from them in seve- 
ral respects, viz. in number: the bones of the tarsus are only seven; 
tbey are much larger and stronger, their mode of artieulation with the 
bones of the leg differ, and they are arranged, not like the bones ofithe 
hand, in two rows, most commonly, but in three. On the other 
hand, the mannerin which they articulate with each other, or with the 
metatarsal bones, is almost the same as that of the carpal bones, and 
 itis much more exact to describe them as forming two rows. 


I. OF THE POSTERIOR RANGE OF THE TARSAL BONES. 


8 769. The posterior range of the tarsal bones comprises the two 
largest, the astragalus, and the os calcis. 


A OF THE ASTRAGALUS, 


8 770. The astragalus (talus, astragalus, os tesser@) has a quad- 
rangular but very irregular form. We distinguish in it a body, a head, 
and a neck. | 

The body is quadrangular, and is the posterior and largest part of | 
the bone. Its upper face is covered with cartilage, is convex from 
before backward, and slightly concave from within outward. The 
direction of the upper part ofthe externallateral face is obliquely from 
above downward and from within outward, and, like the smaller and 
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* Anat. Med., vol. i. p. 472. 
+ Anat. physiol, Abh., p- 133. 
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upper part of the internalface, itis covered with cartilage. The infe- 
rior parts of these two faces which have no cartilage, present numerous 
asperities for the attachment ofligaments. The small posterior face is 
also uneven, and extends outward into a small tuberele. 'The inferior 
is covered with cartilage, is directed a little obliquely from without 
inward and from before backward, and is very concave. The anterior 
is not free exceptin itsinferior half, and to a small extent of the out- 
side of the superior ; itis continuous for the most part with the neck, 
which is short and very narrow upward, downward, and outward. 
The head is a little higher than the neck and extends much lower, 
but does not like the neck proceed outward as far as the body. Its 
upper face is rough. The anterior is eonvex from without inward 
and from above downward, is much more broad than high, and is 
covered with cartilage. Thelatter is usually divided into two portions 
by a slight eminence, the direction of which is oblique from before 
backward, and from without inward. Sometimes, but rarely, a por- 
tion which has no cartilage divides into two entirely distimet surfaces ; 
these differences however do not depend on sex, nor is the arrange- 
ment on both sides of the same subject exactly the same. 

$ 771. The rudiments of the astragalus appear first in the seventh 
ınonth of pregnancy. In the full-grown fetus, itis a round nucleus 
of bone, the body and the head being then almost equal in size. 

$ 772. The astragalus articulates, by the upper and lateral faces 
of the body, with the tibia ($ 759) and the fibula ($ 763), forming a 
ginglymus joint, which besides the flexion and extension of the foot, 
admits only of a slight motion inward and outward. Itarticulates by 
the lower face of its body and its neck with the os caleis ($ 775), and 
by the anterior face of its neck with the scaphoid bone ($ 779). 


B. OF THE 08 CALCIS. 


$ 773. The os caleis (calcaneum) is the largest of the tarsal and 
even of the short bones, and ismore than doublethe size of the astraga- 
lus. It is situated below the astragalus and proceeds equally as far 
forward, but extends much further backward. Its general form is 
irregularly quadrilateral, Its greatest diameter is from before back- 
ward, and the smallest from within outward. 

We may distinguish in it a body and an internal process. 

The body is compressed laterally. It bulges backward and forms a 
large tuberosity (tuber calcanea) to which the Achilles tendon is 
attached, and which terminates downward and forward in two emi- 
nences, the internal being larger than the, external. The external 

' face is rough ; it usually presents forward two small tubercles, which 
however are not constant, and seldom exist in both bones of the same 
subject. These tubercles, one of which is situated directly behind the 
‚ other, form a species of groove, The outer face is generally smooth, 
the inner is a little concave from above downward and from before 
backward. The upper face forms two arches, the posterior of which 
% N 2 
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is smaller and flatter, and extends from the upper extremity of the 
tubercle to the posterior extremity of the anterior arch. This latter 
is larger, and is composed at its anterior face of a cartilaginous con- 
vex articular surface, having a direction perpendicularly from behind 
forward, and of another portion situated forward, rough, very con- 
cave, and destitute of cartilage. In this place, the bone is much lower 
than in its posterior portion. Its anterior triangular face is slightly 
concave and covered with cartilage. 

From the upper and internal edge of the anterior portion of the os 
calecis proceeds an oblong process, not broad but very strong, which 
goes inward, and is called the lateral process ( processus lateralis, sus- 
tentaculum tali), on which the head of the astragalus rests. This 
process is separated, backward and upward, from the body, by a deep 
groove (sulcus sustentaculi tali inferior). The uppper face descends 
obliquely from before backward; it is. covered with cartilage and is 
concave. Its anterior part is usually narrower than the posterior, 
and most generally there is at the commencement of the anterior third 
a greater or less contraction, which is sometimes converted into a 
deep furrow, destitute of cartilage, which seems to divide its single 
face into two parts. This face corresponds to the inferior face of the 

- body of the astragalus. Its division into two is much more commoa 
than the same arrangement in the astragalus, and the lower face of 
the head of this bone is not usually divided, even in those subjects 
where the separation of the upper face of the lateral process of the os 
caleis is complete. ; 3 

The assertion that this articular surface is entire only in thefe- 
male is incorrect;* on the contrary, its division into an anterior and 
a posterior partis much more frequent in the feınale than in the male, 
where it is rare and less perfect. Farther, in both sexes we not un- 
frequently find the two arrangements in thetwo sides of the same 
subject, so that there are no peculiarities of sex. 

$ 774. The os caleis is,developed the first of all the tarsal bones. 

It begins to appear in the sixth month of pregnancy as a single nu- 
cleus in the centre of the cartilage. In the full grown fetus, this 
nucleus is nearly twice as large as that of the astragalus and goes 
farther forward, but very little farther back than the latter, while in 
the adult the posterior forms almost half of the length of the bone, 
This difference arises from the fact that three-fourths of the os calcisäat 
least, particularly all its posterior part, is stillcartilaginous, and its 0S- 
seous nucleus’is situated directly below that of the astragalus. After- 
ward, that is from the eighth to the tenth year, there is developed in 
the tuberosity, a single, flat, and rounded osseous germ, which is much 
thicker downward than upward, and which increases from below 
upward. The lower part of this nucleus fuses with the body much 
sooner than the upper part. Sowmetimes also a third point of ossifica- 
tion forms in the upper part of the tuberosity. The perfect union of 
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this nucleus with the body takes place only when the subject is fully 
grown. The form of the os ealcis, its slow development, and its con- 
nexions with the Achilles.tendon, are circumstances worthy of remark, 
as establishing an analogy between it and the patella, and the olecranon 
‚process of the ulna. 
$ 775. The os calcis unites to the bones of the leg, but does not 
articulate with them, although attached by strong fibrous ligaments, 
It articulates by the upper articular surface of its body, with the body 
of the astragalus ; by the upper articular surface of its process, with 
the head of the same bone ($ 772); andby the anterior face of its 
body, with the cuboid bone ($ 782). 


II, OF THE ANTERIOR RANGE OF THE TARSAL BONES, 


$ 776. The anterior range of the tarsal bones is formed of five 
bones, which are smaller than those of the posterior range, and of 
which four articulate with the latter by their posterior extremities, 
while the fifth is situated between the three internal bones of this 
range and the posterior range. Two of these bones, the scaphoid 
bone and the cuboid bone, are usually considered as the second range 
‘ of tarsal bones, because their posterior faces articulate with the astra- 
‘ galus and the caleaneum; but as the cuboid bone also extends as far 
forward as the other three which are usually considered as the third 
range, andas it articulates like the latter with the metatarsal bones, 
\ it is more proper to regard these five last as forming only one range. 


A, OF THE SCAPHOID BONE, 


$ 777. The scaphoid bone (os naviculare) is situated before the 
Jastragalus, behind the three cuneiform bones, and on the inside of the 
“cuboid bone. It makes part ofthe posterior and internal portion ofthe 
anterior range of the tarsal bones. Its breadth exceeds its height 
“very much, and its thickness still more. Its posterior cartilaginous 
fface is concave and smooth; its anterior is larger and also covered 
with cartilage, convex, and divided by three eminences which extend 
from above downward, into four compartments, which diminish in 
extent from within outward. The upper and convex face is very 
Hrough. Sotoo with the inferior which is straighter. At the place 
where these two faces meet, onthe internal edge of the foot, the bone 
forms a projecting angle, called the fuberosity of the scaphoid bone 
(tuberositas ossis navicularis.) 
- 8 778. Össifieation of the scaphoid bone does not commence till 
after birth, and usually towards the end of the first year. 
 & 779. This bone articulates by its posterior face with the anterior 
e of the head of the astragalus ($ 772), and by the four compart- 
ents of its anterior face with the three cuneiform bones ($ 784, 793), 
md also with the cuboid bone. ($ 782). 
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B. OF THE CUBOID BONE, 


































8 780. The cuboid bone (os cuboideum) derives its name from its 
form, which is irregularly quadrilateral. It is longer from before - 
backward than from one side to the other, and from above downward. 
Its posterior triangular face is covered with cartilage, and is slightly 
concave; the internal is rough in most of its extent; it is covered 
with cartilage atits central and upper portion : this cartilaginous sur- 
face is divided into two halves by a process which goes from above 
downward, of which the external half is the larger. The anterior face 
situated on a short, slightly contracted eminence, is square, covered 
with cartilage, and also divided by a projection which goes from above 
downward into two halves, of which the external is the larger. The 
upper face is almost plane and slightly uneven. The external is the 
smallest, and in the piace where it is continuous with the inferior, it 
forms a tuberosity which also extends across the whole breadth of the 
inferior face and which produces the oblique eminence of the cuboid 
bone (eminentia obligua ossis cuboidei). Between this tuberosity and 
the anterior edge of the face, a deep furrow (sulcus ossis cuboidei) ex- 
tendsin an oblique direction. Theportion of the external face situated 
behind the tuberosity is also concave and rough, but less so than the 
other. i 

& 781. Ossification of the cuboid bone commences before birth, but 
not tilltowards the end of the eighth month of pregnancy, although 
it is far advanced in the full grown foetus.* 2 

$ 782. This bone articulates by its posterior cartilaginous face with 
the anterior face ofthe body of the calcaneum ($ 776); by the poste- 
rior half of the portion ofits internal face which is covered with carti- 
lage, with the most external and smallest compartment of the anterior 
face of the scaphoid bone ($ 779); by the anterior part of this same por- 
tion, with a part ofthe external face of the’third cuneiform bone 

($ 792) ; finally by its anterior face with the posterior extremities of 
the two external metatarsal bones. 


C. OF THE CUNEIFORM BONES. 


. 8 783. The three cuneiform bones (ossa cuneiformia), which have 
received this name from their common resemblance to a wedge, are 
situated between the scaphoid, the cuboid, and the three inner meta- 
tarsal bones. They are all triangular, contracted from within out 
ward, and much broader at one extremity than at the other, wh 
they terminate by a more or less sharp edge. They are not equal 
Ssıze. 


* Albinus says Maturo (fein) etiam nonnisi calceus et talus pertem osseam 
bent, and AwerT Adatomist as re him. But thisisa mistake, as may easil 
be seen by examining the skeleton ofa full grown ftus, 
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a. Ofthe first cuneiform bone. 


$ 784. The first cuneiform, is called also the large or internal cunei- 
form bone assists to forın the internal edge of the sole of the foot. It 
is situated between theinner part of the scaphoid bone and the meta- 
tarsal bone of the large toe. Itis very much larger than the other 
two, and from its position, the sharp edge is directed upward, Its free 
inner larger convex face is very rough. The external is:a little con- 
cave, is stillmore rough. We remark along its upper and most ofits 
pösterior edge a straight band, which is covered with cartilage and 
divided forward by a small eminence in two parts; the anterior is 
smaller, and is directed a little obliquely from behind forward and 
from within outward. The inferior face is slightly convex and very 
 rough. The anterior, almost plane, isin the form of an ear, that is, 
‘it is surrounded inward by a convex edge, and outward by a concave 
‚ edge slightly groovel at its central part. The posterior is triangular, 
‘ eoncave, and entirely covered with cartilage. 
$ 785. In the full grown fetus there is no nucleus of bone for the 
} large cuneiform bone. 
8786. Itisarticulated by its posterior face, with the most internal 
i eömpartment of the anterior face of the scaphoid bone ($ 779); by 
{the greater posterior part of the cartilaginous portoin of the external 
# face, with thesecond euneiform bone ($ 789); by thesmall anterior part 
©of thesame portion, with the second metatarsal bone ($ 799) ; finally, 
I by its anterior face, withthe posteriorface of the first metatarsal bone 


(6 797). 

















b. Ofthe second cuneiform bone. 





& 787. The second cuneiform bone, called also the smallest cuneiform 
I bone, ıs about one third the size of the preceding. It is particularly 
much narrower from above downward and from before backward, 
#so that its extent downward or forward is not so great, although 
tupwardand backwardit proceeds as far asthat. Itissituated so that 
Jits broad face forms a part or the back of the foot, while its lower, 
“sharper, and wedge-shaped edge looks towards the sole. The upper 
face is square, convex, and slightly rough ; the posterior and anterior 
are (riangular, straight, and covered with cartilage. Most of the inter- 
unaledge is also covered with cartilage ; it is destitute of itin buttwo 
small slightly concave spaces, the posterior of which extends nearly 
"in a straight line from the centre of the lower edge to the upper, with- 
„out however reaching it, while the anterior occupies the lower part of 
üthe anterior edge, The external face is covered with cartilage in its 
wupper and posterior part, and is uneven and rough in its anterior, 

.& 788. Ossification does not begin in this bone tillafterbirtb, anda 
little later even than in the large cuneiform bone, 
 & 789. The second cuneiform bone articulates by its posterior face 
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bone ($ 779); by theinterior, with the first cuneiform bone ($ 786); 
by the external, with the third cuneiform bone ($ 792) ; and by the 
anterior, with the second metatarsal bone ($ 799). 


























c, Ofthe third cuneiform bone, 


$ 790. The third cuneiform bone is about half the size of the first* 
The form and direction of its faces resemble those of {he second very 
much, but it is a little more contracted from within outward than the 
last. Itis aslong from before backward as the first, so that it pro- 
ceeds equally as far forward ; but as it islower and does not equal it 
in height, it does not extend equally as far downward. 

The larger and upper portion of its triangular and plane pos- 
terior face is faced with cartilage; so too of the upper and posterior 
half of the external face, while its inferior and anterior! part, which 
is more extensive than the other, is uneven and rough. Almost 
allthe internal face is very rough and destitute of cartilage. We 
only perceive a layer of cartilage some lines broad, along the upper 
part of its posterior edge, and two others, which are smaller and 
rounder, situated one above the other, and occupying nearly the same 
extent along the anterior edge. The anterior face is slightly concaye 
and triangular, and is every where covered with cartilage. 

$ 791. The third cuneiform bone, although much smaller than the 
firstand the scaphoid bone, ossifies before them, and it appears not in 
the full-grown foetus, but at the end of the first month, as an osseous 
germ which is very considerable. x 

$ 792. It articulates by its posterior face, with the third compart- 
ment of the anterior face ofthe scaphoid bone ($ 779); by its interior 
face, with the third metatarsal bone ($ 801); by the posterior and 
cartilaginous part of the internal, with the second cuneiform bone’ 
(8 789); by the two anterior cartilages of the same face, with the } 
second metatarsal bone ($ 801); finally, by the cartilaginous portion 
of its external face, with the cuboid bone ($ 782). 


II. OF THE METATARSAL BONES. 


$ 793. The metatarsus is composed, like the metacarpus, of five } 
eylindrical bones, which are formed generally after the same type, and 
are nearly equal in length ; but which independently of several less] 
important differences, vary much in thickness. Like all cylindrical } 
bones the body is thinner than the extremities, and presents three faces, | 
which are separated by as many edges : the inferior is usually the? 
sharpest. Among these faces, one looks more or less upward, andis} 
called the superior or dorsal ( faces dorsalis): the other two are lateral, | 
an external and an internal. The bone, considered as a whole, is ff 
slightly arched ; hence it appears slightly convex above and more/ff, 
strongly concave below. E 

The posterior extremities or the bases (basis), are generally trian- 
gular. They terminate backward by more or less plane and cartila- 
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ginous surfaces, by which they articulate with the anterior range of 
the tarsalbones. They are also furnished on one or on both sides with 
one or more facets, by which they are fitted to each other and to the 
bones of the anterior range of thetarsus. Besides, part of the lateral 
faces of these posterior extremities is rough for theinsertion of fibrous 
ligaments. 

The anterior extremities or the heads (capitula), are generally thinner 
than the posterior, rounded and terminated forward by an articular 
convex surface, behind which is a depression (sinus) which surrounds 
allthehead. Beyond this depression we observe four tubercles, one at 
the upper and the lower part of each side. 

As the anterior and posterior extremities of the metatarsal bones 
extend beyond the body in every direction, we observe between every 
‘two ofthe metatarsal bones an interval called an ee space 
(interstitium interosseum). 

& 794. The metatarsal bones gradually form by the union of two 
| pieces -of bone, The largest, which represents the body, appears first 
/ in the third month of pregnancy, and is perfectly developed in the full- 
i grown foetus. The processes do not begin to ossify until the second 
‘ year. These two pieces of bone do not fuse entirely till about the 
; period when the subject is perfectly developed ; but they do not all unite 
ı atthe same time in all the metatarsal bones. Ti is remarkable, that 
} here, as in the metacarpus, the first bone differs from the four others, 
I by the development of its second germ in the base, instead of forming in 
tthe headas is does in the latter, which renders this and the meta- 
€carpal bone of the thumb similar t0 the first phalanx of the hand and 
foot. 

$ 795. The metatarsal bones articulate by their posterior faces, 
“with the anterior range of the tarsal bones ; most of them by their 
posterior faces, with each other; and by their anterior extremities, with 
he first phalanges of the toes. 


I, OF THE FIRST METATARSAL BONE. 


& 796. The first metatarsal bone, or the metatarsal bone of the great 
is much larger, but shorter than theother. Ofthe three faces of 
tits body, the upper is inclined a little inward, the internal is concaye 
and inclined downward ; and the external is almost plane, and its 
direction is perpendicularly from above downward. The internal and 
external edges unite with each other at an obtuse angle, and with the 
superior edge ata right angle. The base is very elevated, in pro- 
pportion to its breadth, and backward presents an ear-shaped surface, 
he convex edge of which looks ihward, and the concave edge 
yutward. We often, but not always find, at the upper part of the 
xternal lateral face of its posterior extremity an oblong, plane or 
lightly concave cartilaginous articular facet, which corresponds tö an 
nalagous facet of the second metatarsal bone, 
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The head is broader than those of the other metatarsal bones, and 
the articular facet is divided by a strong longitudinal crest into two. 
depressions, which extend from. the centre to the posterior edge, and 
of which the external is deeper than the internal. 

$ 797. The first metatarsal bone articulates by its posterior ex- 
tremity, with the anterior face of the large cuneiform bone ($& 786); 
sometimes by the external lateral face of its base with the second 
metatarsal bone ($ 799); by the upper part of its interior extremity, 
with the posterior extremity of the first phalanx of thegreattoe; by the 
inferior, with the two sesamoid bones, which are found in the flexor 
muscle of the great toe. 


II. OF THE SECOND METATARSAL BONE,. 


$ 798. The second metatarsal bone is the largest ofall, and extends 
further backward than the others, except- the fifth. Its base has the 
form of an equilateral triangle, the summit looking upward : it is 
very concave, especially at its upper part, and its external edge 
is very much notched. The internal lateral faee presents a plain 
cartilaginous facet, which varies in situation, sometimes existing | 
directly before the internal edge and at the highest part of the 
posterior face, and sometimes much more forward and downward, 
and separated from this edge by a groove for the attachment ofa | 
ligament. The external facet presents two articular facets, situated 
one above the other, and separated by a depression which varies in 
size, extent, and form : the upper differs considerably, being sometimes 
very long from before backward, and divided into two parts by a 
longstitudinal eminence ; sometimes it is shorter and single, or at least} 
is divided imperfectly, ; 

The upper face of the body is turned entirely inward, whence the 
internal edge is in fact the upper. "The depression situated between | 
the anterior articular facet and the tuberosities, is broader than in the} 
following bones of the metatarsus. 

'$ 799. Thesecondmetatarsal bone articulates, by its posterior face} 
with the second cuneiform bone : by the internal lateral face of its 
posterior extremity, in the formation first described ($ 798), with the} 
large cuneiform bone; and in the second mode ($ 798), with the 
first metatarsal bone ($ 797) ; bythe anterior segment of the upperf 
portion of the external face of its base, with thethird metatarsal bone 
($801):: by its posterior segment, with the third cuneiform bone 
($ 792), a connection which is somtimes perceptible with dificulty, 
and is often defficient , finally, by its lower face, with the third meta-} 
tarsal bone ($ 801) and tbe third cuneiform bone (\ 792), and some 
times with only one of them. 


Il. QF THE THIRD METATARSAL BONE,. 


g 800. The third metatarsal bone is frequentiy the shortest of all 
It is compressed laterally in all its length. Its posterior extremi 
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advances a little farther than that of the second. Its posterior articular 
face is also triangular, but alittle narrowerand even. Directly before 
the posterior edge of the internal lateral face we observe, sometimes, 
one facet, and sometimes two, situated one above the other, and sepa- 
rated by a depression which presents no cartilage. This facet has a 
a rounded triangular form. The external lateral face presents one 
which is always single, but more extensive, situated exactly opposite 
the internal. The body and the head are formed as in the preceding 
bone. 

$ 501. This bone articulates by the posterior part of its base, with 
the third cuneiform bone ($793); bytheinternalface, with the second 
metatarsal bone ($ 799); by the external, with the fourth ($ 803) ; 
and by the anterior face of its head, with the first phalangeal bone of 
the third toe. 


- 
x 


IV. OF THE FOURTH METATARSAL BONE, 


$ 802. The fourik metatarsal bone is usually a little longer and 
always extends back farther than the third. Itis less compressed from 
one side to the other than the second and the third; hence its body is 
‚ more rounded and its upper face is turned directly upward, while the 
other two are turned to the sides. The posterior face of the base is 
lower than in the second and third metatarsal bones, is oblong, and a 
‚ little more concave. On the internal lateral face is a surface which is 
ı sometimes single and sometimes divided into two unequal parts by a 
} perpendieular eminence, and which is separated from the posterior face 
Iby the attachment of a ligament. This surface is oblong and very 
Vextensive, slightly convex, aud covered with cartilage ; it occupies the 
Jupper half of this face. The external lateral face presents a similar 
angular, flat, articular surface, which extends to the posterior face, 
Üboth before and below which is the attachment of the ligament. 
'& 803. This bone articulates by its posterior face, with the internal 
ssegment of the anterior face ofthe cuboid bone ($ 782) ; by the internal, 
sometimes with the third metatarsal bone alone ($ 801), sometimes as 
in the second ($ 802), bythe posterior segment of the cartilaginous face 
with the third cuneiform bone, which then presents a small cartilagi- 
15 facet at the anterior and upper part of its external face; finally 
the external lateral part of its base, with the fifth metatarsal bone, 


Vv. OF THE FIFTH METATARSAL BONE, 


$ 804, The fifth metatarsal bone has the same length as the fourth. 
“t differs in form from all the others. The body is not compressed 
mm one side to the other or rounded, but flattened from above down- 
ard, especially in its external portion, formed by the upper and ex- 
tnal faces, the last of which has become entirely inferior, and which 
re separated from each other by asharp edge. The body also is thicker 
han the bodies of the second, third and fourth metatarsal bones. The 
yon. 0 
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base is triangularand compressed, not from right to left but from above 
downward, which makesit more broadthanhigh. Its posterior face is 
very oblique from behind forward and from without inward. Its base is 
not, as in the other metatarsal bones, entirely covered with cartilage; 
this is seen only on its internal portion, which is flat, triangular, and 
almost rounded,'while the external is smaller and separated from the 
preceding by a perpendicular fissure, and has a considerable eminence 
(tuberositas), which is rounded and turned outward, and which renders 
the bone very broad in this part. Theinternal face of the base hason 
its upper part a broad, flat facet which is covered with cartilage. The 
head is more broad than high; it is also often narrower and lower 
than the body. From the great convexity of the internal face of the 
fifth metatarsal bone and the slight concavity of the external face of 
the fourth, the fourth interosseous space is very narrow. 

$ 805. This bone articulates by its posterior face, with the external 
segment of the anterior face of the cukoid bone; by the internal face 
of its base, with thefourth metatarsal bone; and by its head, with the 
first phalangeal bone of the fifth toe. 


Ill. OF THE BONES OF THE TOES. 


8 806. We count fourteen bones in the toes, each one having three 
phalanges excepting the large toe (hallux), which has only two. 
These bones of the phalanges belong to the class of long bones, and 
resemble perfectly in tbeir most essential characters those of, the 
fingers ($ 725, 726). 


I. OF THE FIRST PHALANX. 


8 807. The first or the posterior phalanx is the longest. The two 
extremities of these bones are much thicker than the body, especially 
the posterior, which is much higher and broader than tbeanterior. The 
body on its inferior face is concave from before backward and straight 
from one side to the other. The upper is straight in the first direction 
and very convex in the second. These two faces are separated from 
one another by an external and an internal lateral edge. 

The posterior extremity, the base (basis), presents posteriorly a very 
concave articular surface, which is rounded and broader in the pha- 
langes of the first and fifth toes than in the others. We observe on 
each side, where the upper face is continuous with the lower, a very 
projecting tubercle (tuberculum). 

The anterior extremity, or the head (capitulum), is broad, and forms 
before an articular surface, which is slightly concave from above down- 
ward and presents on each side a rounded depression (sinus), behind 
which we see a tubercle. u 

Among the phalanges of the first range that of the large toe is th 
largest. It differs also from the others in being flat and contracted 
from above downward. 
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8 508. These bones are developed much later than those of the 
metatarsus, and generally do not begin to appear till toward the end 
of the fourth month of pregnancy, except in the first phalanx of the 
large toe, which appears sooner than the others. 

$ 809. They articulate posteriorly with the anterior extremities of 
the metatarsal bones, and anteriorly with the posterior extremities of 

“ the bones in the second phalanx. ; 


I. OF THE SECOND PHALANX 


$ 310. The bones of the second phalanz (Yhalangini) are generally 
constructed afterthe same type asthose ofthefirst; buttheydiffer from 
them: ist. In their length, which is less, although they are nearly as 
broad ; hence they are nearly as broad as they are long. 2d. They 
are much flatter&rom above downward. 3d. There is less of difference 
in respect to the thickness of their bodies and extremities, which 
sometimes do not differ. 4th. The forms of their articular surfaces 
vary; in fact the posterior is broader and divided by a longitudinal 
projection into two slightly concave lateral portions, while the anterior, 
‘which is slightly concave, does not present the longitudinal groove at 
its central part. 

$ 811. Ossification does not commence till after the fifth month of 
pregnancy. 

$ 812. These bones articulate by their posterior extremities with the 
heads of those in the first phalanx, and by their anterior with the pos- 
terior extremities of the third range of bones. 


ill. OF THE THIRD PHALANX. 


" & 813. The bones of the third phalanz ( phalanı tertia, s. unguinis)) 
are composed of a verysmall body, ofan anterior and a posterior extre- 
mity, which are larger. The posterior extremity on its posterior face 
is covered with cartilage, rounded, oblong, much more broad than high, 
and simply concave, except in the first, where this surface is divided 
by a slight eminence into two lateral parts, The edge of the posterior 
' face is surrounded by a depression, before which are numerous asperi- 
' ties which extend all round the bone. The anterior extremity or the 
‘ summit is rounded and very rough. 
$& 314. This phalanx ossifies before the second. The anterior pha- 
' lanx of the first toe appears sooner than the posterior and even than 
‘all the other phalanges. The point of ossification is not developed 
! first in its centre but at its summit. 
$ 815. These bones articulate by their posterior extremities with 
I the anterior extremities of those in the second range. They are often 
$fused with the latter ; this must doubtless be ascribed to pressure, since 


the fusion is usually observed in the external toes, on which compres- 
on acts with most force, 
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SECTION IV. 


COMPARISON OF THE BONES IN THE DIFFERENT REGIONS OF 
THE BODY. 



























$ 816. Like all the organs, the bones of the right and leftsides are 
the most similar: the analogy is even so great between them in this 
direction that it is almost equivalent to a perfect resemblance, since 
the differences are too slight to be noticed. 

We consider next the longitudinal‘direetion : here we > observe, 1st. 
that the bones of the upper and lower halves of the trunk correspond. 

The central region of the trunk, that which is formed bythe dorsal 
vertebr&, the ribs, and the bones of the sternum, divides into an upper 
and a lower half; for the ribs diminish very much in length both above 
and below the nrcordial region, and the upper and lower pieces of. 
the sternum may be compared to each other, since both terminate 
by jagged edges. 

The lumbar and the cervical vertebr& are analogous in their want 
of ribs. The greater number of the cervical vertebr& is compensated 
tor by the greater volume of the lumbar. 

The head corresponds to the sacrum änd the coccygsal bones. 

Butthe analogy between the bones of the upper and lower extremi- 
ties is striking. This analogy is seen :—— 

ist. In the number of the divisions of the limbs. In fact each 
extremity is divided into four regions or sections. 

2d. In the form and the number of the bones which serve as the 
bases of each of these regions. 

The iliac bone of the lower extremity corresponds to the scapula and 
the claviele of the upper. The two extremities differ, as the upper 
possesses two bones, while one onlyisfound in thelower; but this dif- 
ference is unimportant,and besides it does not exist in the early periods 
of life. The iliac bone is formed by the union of three prineipal pieces : 
the posterior, the largest and broadest, called the ilium, corresponds to 
the scapula ; the anterior, narrower, called the pubis, represents byits 
body the coracoid process, and by its horizontal branch the external 
part of the celavicle ; the inferior, which is thicker, called the ischium, 
corresponds byits body and descending branch, to the acromion process 
of the scapula, and by its ascending branch to the anterior part of the 
clavicle. The crest of the ilium and the base of the scapula, the cora- 
coid process and the pubis, the acromion process and the ischium, are 
developed by special nuclei of ossification. 

We find only one bone in the arm and one in the thigh; they cor- 
respond perfectly in form and mode of development, Both have & 
rounded head, and the tubereles of the humerus represent the tro= 
chanters of the femur. At the lower extremity we see a surface ine 
the form of a pulley, constituting a ginglymus joint. } 
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he fore-arm and leg have each two bones which are very analogous. 
The upper extremity of the ulna terminatesin a pulley like that of the 
tibia. These two limbs present a bone which articulates by ginglymus 
with that of the second division. True, the upper extremity of the 
ulna rises much higher than that of the tibia, but this is owing to a 
peculiar piece of bone which corresponds to the patella. This last 
ought to be considered as a process of the tibia, which never unites 
with the body of that bone; and the olecranon process of theulna also 
sometimes remains, like it, distinct and separate from the ulna 
through life.* 

The lower extremity of the ulna differs from that of the tibia by its 
smallness, butthat ofthe radius is very similar to the inferior extremity 
of the fibula, which should be considered as a true compensation, since 
in the motion of pronation the upper extremity of the radius comes 
below the upper extremity of the ulna. In fact if we unite the lower 

. portions of the ulna and radius, we obtain a bone very similar to what 
the tibia would be if the patella were joined with it. This analogy is 
rendered still more evident by another eircumstance,—that the bones 
which succeed the tibia correspond to the anterior extremity of the 
radius; andit is favoured also by comparative anatomy. In most quad- 
rupeds, pronation is the proper state of the anterior extremity, so that 
the lower extremity of the radius is always situated on the inside. In 
others, the ulna does not extend to the carpus ; andas for this reason 
its lower extremity does not articulate directly with any bone of the 
carpusin man, so the tibia unites to the fibula in most quadrupeds, and 
only the former bone descends to the tarsus. The upper and lower 
extremities ofthetibia present on their fibular face a cartilaginous facet, 
like those on tlıe radial face of the ulna, by which the two bones arti- 
culate with each other. 

In this manner the analogy between the fore-armandthe legbecomes 
inuch more evident. The ulna and the tibia however on one side, and 
the radius and the fibula on the other, resemble each other in this point 
of view also, that the upper extremity of the first two possesses the 

 greatest volume, while in the latter two the inferior is the largest. 

Both bones run on their lower extremities and on the sides which are 

‘ opposite to them rounded extremities, constituting the styloid processes 
‘ and the malleoli. The radius is shorter than the ulna, and the fibula 
' is shorter than the tibia, more especially if the patella be united with it. 

The analogy between the bones of the hand and foot is very evident 

Those bones which correspond the least are the bones of the carpus” 

“and tarsus, which differ very much in size, those of the former being 

about a fifth as large as those of the latter, and being arranged also in 

“a different order, We may however discover great analogies between 

Ithem, The posterior carpal range corresponds to the os calcis, the 

sastragalus, and the scaphoid bone. The anterior part of the scaphoid 

"bone of the hand resembles perfectly that of the foot. These bones are 


-_* Delachenel, Obs. anal. med., Bäle 1706, $ 28. Rosenmüller, De oss. cl, 
Leipsic, 1804, p. 62. 2 & er 
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situated at the side of, and not over each other; anıl we find more in 
the hand than in the foot, as the former requires more motion and the 
latter more solidity. Hence why several bones of the posterior range 
articulate with the carpal extremity of the bones in the fore-arm and 
with the bones of the anterior range.f 

The number of the bones in the anterior range which artieulate 
directly with the metacarpus and the metatarsus is the same, It is 
especially remarkable that both extremities of the last two bones of 
the middle section (the metacarpus and the metatarsus) are supported 
by but one bone, while each of the other three articulates with two 
bones,. 

The arrangement of the articular faces which unite the bones of the 
anterior range with each other, or with those of the metacarpus and 
metatarsus, are very similar. Thus the trapezium and the first cunei- 
form bone present forward a small facet, by which they articulate with 
the second metacarpal and second metatarsal bone. The second me- 
tacarpal bone on its ulna side and the second metatarsal bone on its 
fibular side present an articular surface, divided into two portions, of 
which the anterior articeulates with the succeeding metacarpal or meta- 
tarsal bone, and the posterior with the third cuneiform bone in the foot 
and the os magnum in the wrist. The third, fourth, and fifth meta- 
carpal and metatarsal- bones do not articulate, exeept with the 
corresponding bones of the carpus by their posterior face, and rarely 
'articulate with each other. 

The metatarsal and metacarpal bones resemble each other also in 
number, form, mode of development, and connections. In both, the 
first of these bones presentanalogous proportions,although not entirely 
similar in regard to the others, for they are thicker than these. The 
second is longer both in the hand and foot. The tubercle which in- 
creases the size of the fifth metatarsal bone exists at least in a rudi- | 
mentary stäte in the fifth metacarpal bone. The first metacarpal and } 
the first metatarsal bones differ from the others in their mode of de- | 
velopment andin the same manner. 

The phalanges of the fingers and toes are also formed on the same | 

‘fundamental type, and however great may be the difference between 
them, they are modifications of the same formation. 

The differences between the bonesofthe upper and lower extremities | 
depend on the differences of their functions. They may be referred, 
1st, tothe greater solidity necessary for the pelvie limbs tu sustain the 
trunk and the head, and the greater degree of mobility necessary to 
increase the relations of the organism with external objects; 2d, to } 
the greater mass of the inferior extremities. 

Hence why the iliac bones are united with each other and with the 
sacrum by a fibro-cartilaginous mass which admits of no motion, and 
why the anterior and posterior peices of the iliac bone on each side fuse 
into one, while the scapula remains distinct from the claviele. Hence 
also the reason that the scapula is attached to the vertebral column 
only by muscles, and that the clavicle is united in front with that of the 
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opposite side, the sternum and the first rib, only by loose synovial and 

fibrous ligaments. Hence, finally, the reason that the internal edge 

ofthe bones of the pelvisis very broad and that of the scapula very thin. 

The cotyloid cavity of the femur is very deep, the corresponding 
glenoid cavity of the scapula is on the contrary flat, so that the sca- 
pulo-humeral articulation is secured only by the adjacent processes 
and by the external ligaments. 

Hence the head of the femur is much larger than that of the hu- 
merus. We cannot perceive at all on this last a depression to receive 
the round ligament which strengthens the ilio-femoral joint within the 
capsule. 

The body of the humerus is twisted, that of the femur is almost 
straight and arched in only one direction. 

The humerus is destitute of a neck, and its tuberosities are not dis- 
tinetly marked. The trochanters in the femur are largely developed, 
and the neck, which is very long, separates from the body to extend 
the head into the cotyloid cavity. 

The differences observed in the lower ends of the two bones, and in 
the arrangement of the knee and elbow joints, produce exactly the 
same effect. 

In the upper extremities the articular surfaces are surmounted on 
each side by large condyles which do not exist in the lower extremi- 
ties. In the latter the joint is a ginglymus, and deep depressions exist 
between the two condyles of the femur and asperities between those 
of the tibia. There we find, beside the ginglymus articulation which 
is more plane, a rounded head, for the rotatory articulation with the 
radius. 

In the lower extremity one bone only, the tibia, is connected with 

- the femur ; the fibula articulates only with the tibia, of which it in 
some measure forms a part. In the upper extremity both bones ofthe 
fore-arm articulate with the humerus, and the radius moves very freely. 

_ The bones of the fore-arm, which are united above and below by loose 
attachments, and which are nearly of the same size, can be displaced 

' in several different way in relation to another, and these changes allow 

| the hand to perform very important motions. The firm union of the 
nes of the leg, both at their upper and lower parts, and also the fact 
at the fibula from its small proportional development should be con- 

‘ sidered as a part of the tibia, causes the two bones to be almost 

‘ motionless upon each other, and the motions of the foot to be simply 

I flexion and extension, 

The articulation of the foot is much more firm than that ofthe hand, 

! both because the malleoli descend very low, and from the form of the 

sarticular surfaces of the bones of the leg and astragalus, whence these 
bones articulate with only one bone of the tarsus. 

The bones of the tarsus are attached to one another by very solid 
bands; the pisiform bone, which is loosely articulated, is entirely 
deficient, or rather this bone is represented by the sesamoid bone in 
the tendon of the peroneus longus muscle. 5 

Their mass exceeds that of the bones of the carpus ten times, 
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The bones which are situated at the side of each other in the carpus, 
are arranged before each other in the tarsus. 

The metatarsal bones are larger, narrower, and more contracted, 
while those of the metacarpus are broader, concave, and better disposed 
to grasp and hold objects. 

The metatarsal bone of the great toe is much stronger and thicker 
than the metacarpal bone of the thumb, and cannot separate itself 
from the others as this can. 

The same differences exist between the phalanges of the fingers and 
toes as between the metacarpal and the metatarsal bones ; only those 
of the toes, excepting the first, are much shorter and more imperfectly 
developed. ; 

The phalanges of the toes are the only exceptions to the second of 
the general differences pointed out between the two limbs, since they 
are smaller than those of the corresponding fingers. 

$ 817. The resemblances between the anterior portions of the body 
and the posterior are in this as in the other systems the slightest of 
all. We however have already shown that the sternum corresponds 
to the vertebral column, the frontal bone to the squamous portion of 
the occipital bone, the arches to the bodies of the vertebr«. 


















BOOK 1. 


SYNDESMOLOGY. x 


$ 818. Under the head of Syndesmology* we shall describe only the 
modes of union between the bones and the cartilages which cover their 
extremities. The connections between other organs, as the muscles 
and the viscera, will be mentioned when speaking of those organs. 

The bonesare connected by very different substances, and the degree 
of motion between the bones which are united varies exceedingly. 
Descriptive syndesmology however treats ofthetwo classesofligaments, 
the synovial or capsular ($ 367), and the fibrous or accessory ($ 299). 

As these organs are intimately connected with tlıe bones, it will be 
better to:describe them in the same order. Hence we shall mention, 
first, the ligaments of the trunk, then those of the head, and conclude 
with those of the extremities, 


- SECTION 1. 


OF THE LIGAMENTS OF THE TRUNK. 


8 819. The ligaments of the trunk are divided into those of the verte- \ 
bral colunın, of the ribs, and of the siernum. 


* The principal books of reference are, J. Weitbrecht, Syndesmologia, seu His- 
toria Uekmantorem DO humani, Petersbunch, N ou De- 
scription des ligamens du corps humain, Paris, 1 2.—M. Alberti, Nützliche Lehre 
von der Articulalionen des menschlichen Körpers, Freyberg, 1745. R 
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CHAPTER I. 


LIGAMENTS OF THE VERTEBRAL COLUMN. 
































$ 820. The vertebr& are attached to one another in all parts of 
their surfaces by fibrous or fibro-cartilaginous ligaments, and in some 
parts by capsular ligaments also ; the former serve to retain these‘ 
bones in their places and to confine their motions, while the latter - 
facilitate their motions, but are also covered externally by fibrous 
ligaments. 

The principal ligaments of the vertebral column are, 1st, the inter- 
vertebral fibro-cartilages, which are of all the modes, the strongest 
bonds of union ; 2nd, the synovial capsules, situated between the 

\ articular processes and which facilitate their motions. 

These two kinds of ligaments are strengthened, as in all parts, by 
! fibrous fasciculi, placed directly upon them, or which are attached to 
!the other parts of the vertebral column, These fasciculi are the ante- 
Krior and the posterior vertebral ligaments, the accessory fibres of the 
tcapsular ligaments, the yellow ligaments, the interspinal, and the 
ı intertrunsverse ligaments. 

We had better consider first the fibrous and fibro-cartilaginous 
Iligaments, and then the synovial capsules. 


I. FIBROUS AND FIBRO-CARTILAGINOUS LIGAMENTS,. 


I. BETWEEN THE BODIES OF THE VERTEBRE. 
A. ANTERIOR VERTEBRAL LIGAMENT. 


$ 821. The anterior vertebral ligament ( fascia longitudinalis ante- 
‚ ligamentum corporibus vertebrarum commune anterius) covers the 
nterior and convex face of the bodies of the vertebr&. It extends 
“rom the centre of the anterior part of the large occipital foramen 
which Weitbrecht has wrongly disputed, to the last bone of the cocceyx., 
“ It is composed of longitudinal fibres which do not extend uninter- 
ptediy from one extremity of the column to the other, but cover in 
act only a single vertebra, and which unite above and below on the 
urface of the intervertebral ligaments with those of the adjacent 
vertebre. 
The fibres are thicker on the vertebra than in any other part ; they 
row thinner and shorter as they approach the upper and lower faces of 
he bone, Hence the anterior surface of the vertebral column is more 
biformly convex than it would be without this arrangement, since the 
odies of the vertebr& are concave from above downward. 
' Besides the straight fibres, we also find many which are oblique ; 
sese cross the former at a very acute angle, 
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‘ 


This ligament is thicker, and its fibres are much closer in its centre 
than on the sides. The fibres separate very much from each otheron 
the two sides of the median line, while on the contrary they unite 
backward so that they form three bands, the central of which is the 
strongest while the two lateral bands are weaker. 

The ligament covers all the anterior face of the bodies of the verte- 
br&; it is not confined to the centre and to sending only irregular 
prolongations to the sides. Its lateral parts are composed of longitu- 
dinal fibres as regular as those of the central portion ; and they differ 
so little in their essential characters from the periosteum,that the liga- 
ment may beregarded as a periosteum more developed. We cannotat 
least refuse it this character in most of the vertebral column, especially 
in the dorsal, the Jumbar, the sacral, and the coceygal regions. In the 
cervical vertebr&, especially the upper two, the anterior ligament 
assumes still more the appearance of a very thick, rounded, and very 
projecting band, which covers only the centre of the anterior face, 
while the fibres on the lateral parts of the bodies are thin and irre- 
gular. This difference doubtless exists because the anterior face of 
the cervical region is covered with muscles, which are not found in 
the other regions of the vertebral column. The latter part of thean- 
terior ligament in these last, appears in the neck as the tendons ofthe 
anterior muscles of the neck. So too on the second lumbar vertebra, 
this ligament becomes the tendons of the diaphragm. 

The narrowness of the anterior ligament on the upper cervical ver-. 
. tebre depends upon the great degree of motion possessed by these 
bones, and being formed in this manner their motions are not so much 
obstructed. 5 

This ligament is not equally thick on all the vertebr&. Its thickest 
parts cover the upper cervical and dorsal vertebr&, the thinnest are 
found on the superior Jumbar vertebre&. 

It not only unites the bodies of the vertebr® forward, but also 
prevents the column from bending too much back ward, 



























B. POSTERIOR VERTEBRAL LIGAMENT. 


8 822. The posterior vertebral ligament (fascia, 8. ligamentum 
commune posterius) extends along the posterior face of the bodies of 
the vertebre, within the medullary canal. 

It diminishes in breadth from above downward; in the cervical ver- 
tebra it is as broad as the bodies of the vertebr& ; it is much thinner 
on the sides in the dorsal vertebr&, and finally disappears entirely in 
the lumbar regions, becoming a single waving band situated on the 
median line, being a little broader on alevel with the upper and lower 
faces of the bodies of the vertebr®. Y 

At the same time, it is attached to the intervertebral substance more 
firmly than to the posterior face of the bodies of the vertebre. A 
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Its relations with the vertebre and with the dura-mater are not 
exactly the same. In most of the vertebral column, it is intimately 
connected with the bodies of the vertebr&, ana it is attached to the 
dura-mater only by a loose mucous tissue. But at the third cervical 
vertebra its relations with these vertebr& changes, since the ligaments 
extending from the head to the cervical vertebr& form, between it and 
their posterior faces, a peculiar fibrous mass, the fibrous mass between 
the head and the cervical vertebr&, to which that ligament adheres but 
very slightly as far as the upper extremity of the vertebral column. 

In its first portion, it unites as usual to the dura-mater;; but at the 
upper extremity of the vertebral column itis so closely connected with 
this membrane that some skill is required to separate them; hence 
the separation between the fibrous membrane of the central portions 
of the nervous system and the largely developed periosteum of the 
vertebr& begins in this place. 

In the same place the posterior vertebralligament unites intimately 
with the fibrous mass between the head and the cervical vertebre. 

This ligamentlimits, to a certain extent, the flexion of the vertebral 
column forward. 


C. INTERVERTEBRAL LIGAMENTS, 


$ 823. The intervertebral ligaments (Lig. intervertebralia) are the 
\ principal means of uniting the bodies of the vertebrae, and the verte- 
| br& generally ; for the attachments of these bones in other parts, are 
‘ much looser and much less extensive. 

These ligaments completely fill the spaces between the bodies of the 
\vertebr&; they form layers, the upper and lower faces of which are 
Jattached to the corresponding faces Of two superimposed vertebr=. 

They are formed of a considerale number of perpendicular and almost 
«eoncentric layers, shaped like the eircumference of the upperand lower 
#faces of the vertebra, and they are consequently annular. Their two 
sedges are attached to the two faces of the vertebr&. Their layers are 
vidently fibrous; in the external layers the fibres are oblique, and 
almost horizontal in the internal. The oblique fibres of the external 
layers cross at acute angles. The layers adhere very firmly together 
by the fibres which extend from one to the other; hence they form 
nly a single dense scaly tissue. 

Between the layers we find a softer, yellowish, gelatinous, and 
hapeless mass, 

The nature, the relations, and the proportional quantity of these two 
ubstances, differ in all parts of the ligament. 
- In the cireumference, and especially in its anterior portion, the layers 
uch exceed the intermediate substance ; they are very compact and 
re evidently fibrous. Internally, they are much softer; they sepa- 
from each other and finally disappear entirely, so that the 
leus, formed by the gelatinous substance, only remains. In what- 
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ever direction the vertebral ligaments are cut, thisnucleus projects from 
the incision, being pushed out by the elasticity of the fibrous layers. | 

These ligaments are thicker in the centre than on the eircumference, 
because the bodies of the vertebr& are concave in this place. 

They are very solid, so that the bones of the vertebral column will 
break before they tear. 

From their great elasticity, the height of man varies at all periods 
of life, and diminishes or increases according as the vertebral ligaments 
have been for a longer or shorter time pressed down by the weight of 
the head and that of the vertebr&e upon each other; hence man is 
taller in the morning than at night. This ditference is not the same 
at all ages ; it is less evident in old than in young men. In general 
it amounts to about one inch.* 

The intervertebral ligaments have not the same thickness in all 
parts. It diminishes.from the cervical vertebr& to the lower extremity 
of the vertebral column, whence there is a difference in this respect 
of several lines. Between the lumbar, these ligaments are only three 
or four lines tbick. 

$ 824. There are no intervertebral ligaments between the first and 
second cervical vertebr&, nor between the first and the head, between 
the sacrum and the coccyx, nor between -the bones of the coceyx; 
these bones are united in a looser manner. 

$ 825. The intervertebral ligaments are strengthened directly by 
anterior and posterior vertebral ligaments ($ 822, 823), which cover 
most of their cireumference, and pass before them in going from one 
vertebra to another. 





















Il. OF THE FIBROUS AND FIBRO-CARTILAGINOUS LIGAMENTS BETWEEN 
THE ARCHES AND THE PROCESSES, 


A. YELLOW LIGAMENTS. 


8826. The arches of the vertebr& are united by the yellow liga- 
ments (Lig. crurum vel arcuum subfla, s. flava), as their bodies are 
connected by the intervertebral ligaments. These two kinds of liga- 
ments may then be compared to each other. 

The yellow ligaments are yellowish, lustreless, and smooth; they 
are formed of several perpendicular and very elastic fibres, of which 
the external are evidently of a tendinous nature. These external 
fibres, which have a more oblique direction, fill all the space between 
the arches of two adjacent vertebr®, from the roots of the transverse 
processes to the angle of union, which however remains unattached. 

Their upper edge is always attached to tbe internal face, and never 
to the inferior edge of the arch of the vertebra above. The inferior 


is attached to the upper edge, and slightly to the external face of = 
x Mem. de Paris, 1725. 1730. u 
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arch of the vertebra below. The vertebr& are rough where these 
ligaments are inserted. 

The thickness, solidity, and elasticity of these ligaments are very 
considerable. 

They fix the extent offlexion forward and backward in the vertebral 
column. 

They are not perfectly similar in all parts of the spinal column. 
The smallest are in the dorsal region, those in the neck are larger, and 
the largest in the Jumbar region. Those in the lJumbar region are the 
thickest, and the thinnest are those of the cervical region. Their 
insertions also vary in extentin the different regions ; inthe neck they 
are attached by a thin upper edge to a very narrow portion of the 
internal face of their arches, above their inferior edge. In the back 
and loins, this portion is a very broad surface, almost as high as the 

 ligaments, and extends from the centre of the arches to their inferior 
‚ edge.* These differences are worthy of remark, first, because ana-. 
 tomists have hitherto neglected the second ; secondly, because they 
serve to increase tbe power of the lower portions of the vertebral 
‘ column and the mobility of its upper portions. 

' The yellow ligaments do not exist between the first and the second 
t cervical vertebr&, nor between the first cervical vertebra and the 
© occipital bone, or at least they are developed very feebly in these two 
] parts. 


B, INTERSPINAL MEMBRANES AND SUPRASPINAL LIGAMENTS. 


$ 827. Between the spinous processes we find two kinds of fibrous 
igaments, the interspinal membranes (membran® interspinales), and 
e supraspinal ligaments (Liy. inter apices processuum spinosorum). 


a. Interspinal membranes. 


$ 828. The interspinal membranes are thin and broad, and are formed 
irregular, and generally of horizontalfibres. They’extend from the 
ts of the spinous processes to near their summits. They limit flexion 
ard and are destined especially for the insertion of the long 
es of the back, 


b. Supraspinal ligaments. 


$829. The supraspinal ligaments are small rounded bundles of 
ngitudinal fibres, which attach the summits of the spinous processes 
f the vertebra to each other, so as to form in fact but one ligament. 
ey also serve to limit flexion forward. 


* Weitbrecht is mistaken in saying of these ligaments (Zoe. eit. page 107), Mur- 

edictorum erurum via sensibiliter superscandunt, since they are everywhere 
ed much higher than the lower edge, and none of their fibres are inserted in 
vertebr® of the neck, ° 
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C. INTERTRANSVERSE LIGAMENTS. 


$ 830. The intertransverse ligaments (Lig. recta processuum trans- 
versalium vertebrarum, s. intertransversaria) do not everywhere exist, 
Tbey are found only between the transverse processes of the inferior 
dorsal vertebr& forward. They serve not so much to unite the verte- 
br as to multiply the points of attachment for the sacro-lumbalis and 
the levatores costarum muscles. 














II. CAPSULAR LIGAMENTS. 


$ 831. We find on each side. between every two vertebr, a capsu- 
lar ligament, the ligament of the articular processes (Lig. capsulare 
processuum obliguorum) ; this arises from the circumference of the articu- 
lar faces of the adjacent oblique processes by irregular bundles of fibres, 
In the dorsal and lumbar regions this ligament is strengthened ante- 
riorly by the yellow ligaments. 

These ligaments have not the same extent in every part. They 
are much looser and less tense in the neck than in the other parts of 
the vertebral column. The broadest, the thinnest, and the loosest, is 
that between the first and second cervical vertebr&. 


CHAPTER II. 
OF THE LIGAMENTS OF THE RIES, 


% 832. The ligaments of the ribs are divided into three classes :— 
1st. Those situated between the ribs and the vertebr&. 

2d. Those situated between the ribs and the sternum. 

3d. Those which exist between the ribs. 


I, LIGAMENTS BETWEEN THE RIBS AND THE VERTEBRE. 


$ 833. The ligaments between the ribs and the vertebre®, are some 
of them synovial capsules, and others supplementary fibres, which 
unite the posterior parts of the ribs with the bodies and the transverse 
processes of the vertebr®. : 


A, LIGAMENTS OF THE HEADS OF THE RIBS. 


$ 834. The ligaments of the heads of the ribs (Lig. capitulorum 
costarum) are short capsules, which extend from the lateral articular 
facets of the dorsal vertebr& to the heads of the ribs. These capsules 
are strengthened in front by the oblique fibrous ligaments, which 
have two different directions; the upper go from within outward, and 
from above downward, and the inferior in the opposite direction. 
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B. LIGAMENTS OF THE TUBERCLE, AND THE EXTERNAL TRANSVERSE 
LIGAMENTS OF THE RIBS. 


$ 835. Short synovial capsules arise from the anterior face of the 
summits of the transyerse processes of the dorsal vertebr&, and go to 
the circumference of the articular surface of the tubercles. These 
capsules are looser in the lower than in the upper ribs, 

The quadrangular ligaments (ligamenta transversaria costarum externa) 
are situated on them posteriorly, and proceed from the summits of 
the transverse processes of the vertebr&; they are formed of very 
strong, more or less transverse fbres. These ligaments are narrower 
from above downward than from without inward, and are longer in the 
inferior than in the superior vertebr&. Their fibres descend to the 
upper and ascend to the lower ribs, from the transverse processes of the 

' wertebre. 


They serve to strengthen the articulations of the ribs with the 
‘ vertebre. 


€. INTERNAL LIGAMENTS OF THE NECKS OF THE RIBS. 


$ 837. The internal ligaments of the necks of the ribs, or the internal 
I transverse ligaments (Lig. cervicis costarum interna, s. Transversaria 
tinterna) do not extend, like the former, from the vertebr& to the ribs, 
‘which are articulated with them; but from the inferior edge of the 
!transverse process of the vertebra above, to the neck of therib below. 
"They are formed of fibres which proceed obliquely from above down- 
ward, and from within inward. Their form is rhomboidal, and they 
sare thinner and more feeble than the former. 


D., EXTERNAL LIGAMENTS OF THE NECKS OF THE RIB%#. 


$ 837. The external ligaments of the necks of the ribs (Lig. costarum 
ecervicis externa)) are situated opposite the internal, and are composed of 

bres, which proceed in an opposite direction, and also extend from the 
nsverse processes of the vertebr&e to the necks of the ribs next 


low. They are scarcely apparent, or in fact do not exist, between 
e two upper and the two lower ribs. 


E, ACCESSORY LIGAMENTS OF THE 'RIBS, 


$ 838. The accessory ligaments of the ribs (Lig. accessoria costarum)) 
e rounded bands situated beyond the articular heads, which descend 


'rom the transverse processes of the vertebre& to the posterior extre- 
ties of the bodies of the ribs. 


Il, COSTO-STERNAL LIGAMENTS. 


& 839. The ribs unite to the sternum by the costal cartilages, in 
directly, in part indirectly. 
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The cartilage of the first rib is attached to the handle of the sternum, 
and those of the other six true ribs unite to the articular depressions 
of this bone by very short capsular ligaments, on which pass strong | 
tendinous fibres united to the periosteum. These ligaments radiate 
and extend very far, particularly on the anterior face of the body, so | 
that those of one side intercross with those of the side opposite. 






















III. INTERCOSTAL LIGAMENTS. 


$ 840. If we except some tendinous fasbiculi of the intercostal mus- 
cles which are situated between the bony portions of two adjacent ribs, ! 
and which are continuous posteriorly with the intertransverse ljga- 
ments of the vertebr& ($ 830), only the costal cartilages are united } 
by particular and constant ligaments. These ligaments are arranged 
in two different ways. H 


A. ARTICULAR LIGAMENTS OF THE COSTAL CARTILAGES. 


$ 841. The fifth, sixth, seventh, and eighth costal cartilages are! 

united by synovial capsules, on which are strong fibres passing obliquely 

from.above downward, and from without inward. Instead of these 

capsules, we find between the two following ribs only short. tendinous 

fibres ; and between the last ribs only the fibres of the intercostal 
muscles, and of the obliqui abdominis muscles. 

x 

B. FIBROUS LIGAMENTS OF THE COSTAL CARTILAGES. 


$ 842. Narrower fibrous ligaments (Lig. coruscantia) are situated$ 
perpendicularly or obliquel from above downward, and from without 
inward. They proceed forward, rarely backward, and unite together 
the costal cartilages, beginning with that of the third rib, except those 
ofthe four mentioned in the paragraph above. 


CHAPTER II. 
OF THE LIGAMENTS OF THE STERNUM. 


$ 844. Between the three pieces of the sternum is a fibro-cartila 
ginous mass formed of horizontal fibres, which go from before back 
ward. This mass seldom disappears entirely, and never except atz 
very advanced age ; but it is effaced between the second and the thir« 
pieces more frequently than between the first and second. It may b 
compared with the intervertebral cartilages ($ 823). i $ 

On its surface, and also on the anterior and the posterior face of th 
sternum, are expanded firm tendinous bands, which unite to 
membranous expansions termed the anterior and ‚posterior stermu 
membranes (membrana ossium sterni anterior et posterior). 






























SYNDESMOLOGY. 161 


The posterior sternal membrane is formed almost entirely of perpen- 
dicular fibres, which are connected with the fibrous bands coming from 
the membrane of the costal cartilages, at the place where the latter 
unite to the sternum, 

In the anterior sternal membrane, on the contrary, we see only at 
its inferior portion and on the median line, a narrow band formed of 
longitudinal fibres which arise from the fibres of the membrane of the 
cartilages of the inferior true ribs. Most of its fibres are formed of 
fan-like expansions, the summits of which correspond to theinsertions 
of the costal cartilages in the sternum, and intercross with those of the 
posterior face of the sternum, partially covering the longitudinal fibres 
from the same origin, and partly covered by them. 

These two sternal membranes evidently correspond to the two 
ligaments of the vertebral column ($ 821, 822). They should then, _ 
from analogy. be called the sternal ligaments, 


SECTION Il. 
OF THE LIGAMENTS OF THE HEAD. 


$ 844. The ligaments ofthe head are— 
ist. The ligaments which unite the head to the vertebral column. 
2d. The ligaments of the lower maxillary bone. 


CHAPTER I. 


OF THE LIGAMENTS BETWEEN THE HEAD AND THE VERTE- 

BRAL COLUMN.* N 

$ 845. The head, and particularly the oceipital bone, considered as 

ta single bone articulated to the vertebral column, unites with the first 

sand second cervical vertebr&, and with each differently. The pecu- 

!liarities of the articulations between the first and second cervical 

ıvertebr&, have determined us to examine them separately, and to 

describe them apart from the general ligaments of the vertebral 
column. 


I, LIGAMENTS BETWEEN THE OCCIPITAL BONE AND THE ATLAS, 


$ 846. The connection between the oceipital bone and the atlas is 

ss intimate than between the vertebre. The intervertebral and the 
ellow ligaments do not exist; they are, like the fibrous ligaments, 
replaced only by looser fibrous "bands, which extend from the anterior 
nd posterior arches to the large occipital foramen, and are called the 
ceipito atloidal membranes, 


’ 
* Mauchart, resp. Rumelin, Capitis arliculatio cum primä et secundä colli ver- 
Br Tubingen, Ihr. ii BR ut 
i Pr 2 
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I, ANTERIOR OCCIPITO-ATLOIDAL MEMBRANE, 


















$ 847. The anterior ocecipito-atloidal ligament (membrana annuli 
anterioris atlantis) is, in fact, only the summit of the anterior vertebral 
ligament, and extends from the anterior arch of the atlas to the anterior 
edge of the large occipital foramen. It is formed of perpendieular 
fibres, of which those in the centre are stronger, and forma distincet and 
projecting fasciculus, which is continuous with the central and pro- 
minent portion ofthe anterior vertebral ligament ($ 821) and is attached 
to the centre of the basilar process of the oceipital bone. 


Il. POSTERIOR OCCIPITO-ATLOIDAL MEMBRANE, 


$ 848. The posterior occipito-atloidal membrane (membrana annuli - 
posterioris atlantis) is situated between the posterior extremities of the 
two articular ligaments, and extends from the upper edge of the 
posterior arch to the posterior part of the circeumference of the oceipital 
foramen, and fills the posterior space between the two bones. It is 
thinner and weaker than the anterior, and does not form a continuous 
membrane, as that'does. 


III. ARTICULAR LIGAMENTS. 


$ 849. The articular processes of the oceipital bone and of the atlas 
are united, like the articular surfaces of the transverse processes, by a 
complete capsular ligament (Lig. articulationum capitis cum atlante, 
Lig. articulare superius), which arises from the circumference of their 
eontiguous surfaces. It differs from the others ın being broader and 
looser, so that it allows more extensive motions. 


Iv. ACCESSORY LIGAMENTS. 


$ 850. The accessory ligaments (Lig. accessoria) are fibrous bands, 
which proceed obliquely from above downward, and from without in- 
ward, from the summit and from the upper edge of the transverse pıo- 
cesses of the atlas, and are attached partly to the capsule and partly 
to the occipito-atloidal membranes, and around the occipital foramen. 
They strengthen the ligaments already described, and furnish points of 
attachment to the small deep muscles of the head. 


ll. LIGAMENTS BETWEEN THE BASILAR BONE AND THE AXIS, 


$ 851. The union between the head and the axis by means of tbe 
basilar bone is much firmer and stronger than that between the head 
and the atlas. It is formed by very dense bands of longitudinalfibres, } 
which extend from the edges of the oceipital foramen to the centre of 
the axis. There are no capsular ligäments in this articulation. F 
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1. SUSPENSORY LIGAMENT OF THE SECOND CERVICAL VERTEBRA, 

$ 852. The middle straight ligament, or the suspensory ligament of 
the second cervical vertebra* (Lig. suspensorium dentis epistrophei, s. 
rectum medium),is oblong and composed of straight fibres. It extends 
from the centre ofthe anterior edge ofthe occipital foramen to the sum- 
mit of the odontoid process, to which it is attached directly above the 
small anterior articular fossa. It prevents the head from turning too 
far backward. 


II. LATERAL LIGAMENTS OF THE SECOND CERVICAL VERTEBRA, 


$ 853. The lateral ligaments of the second cervical vertebra (Lig. 

epistroph@i lateralia, s. alaria Maucharti) are one on each side, and 
, arise some lines behind the suspensory ligament, from the anterior part 
ı of the lateral region of the oceipital foramen, and from the rough fossa 
 situated above the internal edge of the condyles of the occipital bone. 
X Their fibres are oblique and are attached to the lateral edges of the 
€ odontoid process. 

When the head is turned to one side the fibres of the lateral ligament 
of the opposite side are tense; so that these ligaments limit the lateral 
!motions of the head. 

These three ligaments are the most important of those which unite 
he head with the first cervical vertebra. If one or all three of them 
be torn, the odontoid process is displaced by the least exertion, slips 
into the vertebral canal, suddenly compresses the origin of the spinal 
ow, and thus occasions death. Hence death from hanglng, and 
ence, too, when the head is quickly turned to the side, or when it 
xzecutes similar motions, the subject sometimes dies. 


.„ COMMON LIGAMENTS BETWEEN THE BASILAR BONE AND 
THE CERVICAL VERTEBRE, i 

& 854. The common ligaments between the basilar bone and the 

rvical vertebr& are of several kinds, and differ in form, situation, and 


* # Semmerring (Banderiehre, p. 17) has already remarked that Weitbrecht was 
"wrong in denying the existence of this ligament. In fact, we have always found it 
erfectly distinct from the erucial ligament ; so that we cannot agree with Weit- 
recht in thinking that anatomists have been induced by this branch to admit its 
‚xistence, since we have found both of them constantly, and they were separated by 


the posterior ligaments of tlıe vertebrir, although in fact they are separated by 
‚capsule of the crucial ligament ($ 857). 
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extent. We may divide them into those which are situated within and 
those which are placed on the outside of the vertebral column. 


I. COMMON INTERNAL LIGAMENTS,. 


A. CRUCIAL LIGAMENT. 























& 855. Behind the ligament described we find another, which is 
weaker, called the crucial ligament (Lig. cruciform). It is also called 
the transverse ligament of the atlas (L. atlantis transversale) ; this term 
is, however, improper, as it points out only one of its parts. Itunites 
the basilar bone with the first two cervical vertebr. 

Its strongest transverse part, called the Zransverse ligament of the 
atlas, is formed of transverse fibres. Itisattached byits two extremij 
ties to therough lateral edge of the medullary foramen oftheatlas. It 
is very tense, and is situated behind the odontoid process: it is much 
broader in the centre than atits two extremities, andit is cartilaginous 
forward on the side of the posterior face of the odontoid process. Mau- 
chat has noticed this peculiarity, but he adds,thatin this part the liga- 
ment does not adhere to the process but is only in contact with it. 
Bichat only has described the connection of this cartilaginous portion 
with the process ; he states that a synovial capsule exists between 
them. In fact, we have constantly observed this capsule, which we 
have always found also very broad and very loose. : 

This transverse ligament forms the two horizontal branches of the 
cross. The two perpendicular branches of the cross, the upper and 
the lower, called also the appendages (appendices), arise from its centre ; 
these are much weaker and are both formed of longitudinal fibres. 

The upper branch is much longer than the lower, becomes much 
broader upward, and is not only attached behind the suspensary liga- 
ment, from which it is evidently distinet at the centre of the oceipital 
foramen, but also extends some lines on the centre of the upper face of 
the basilar process of the occipital bone. 

The inferior branch is much shorter than the other, and itis attached 
directly below the posterior articular facet of theodontoid process, which 
is smooth and not cartilaginous, to the upper part of the Posteigt edge 
of its base, which is considerably rough. 

The use of this ligament is not merely to strengthen the connections 
between the three bones to which it is attached, but also to allow the 
atlas to rotate around the odontoid process as around an axis, in which 
the synovial capsule assists and at the same time to protect the spin 
marrow from the action of this process, 


B. LIGAMENTOUS ENVELOP OF THE HEAD AND CERVICAL VERTEBRE, 


$ 856. Behind the crucial ligament, between it and the posterio 
ligament of the vertebral column to which it is loosely attached, w 
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find a broad layer of longitudinal fibres, which arises from the upper 
face of the basilar process of the oceipital bone and descends to tbe third 
or fourth cervical vertebra. This layer unites above with the dura- 
mater and below with the posterior bridge of the vertebr&. Itis called 
the ligamentous envelop of the cervical Berteune (apparatus verlebrarum 
colli Tigamentosus). 


II. COMMON EXTERNAL LIGAMENT BETWEEN THE HEAD AND THE CER- 
VICAL VERTEBRE, 


$ 857. The common external ligament between the head and the 
cervical vertebr& isthe cervical ligament (Lig. nuche, s. cervicis), which 
begins at the spinous process of the seventh cervical vertebr&, whence 
it extends to the posterior occipital spine and to its upper curved line. 
- This ligament is thin and perpendicular, and gradually enlarges as it 
 approaches the head. Its upper edge is thicker, it being formed of the 
united tendons of the muscles of the neck. It is continuous between 
\ the cervical vertebr& with the interspinal ligaments, and its posterior 
\ edge represents the supraspinal ligaments. 


"VI. LIGAMENTS BETWEEN THE FIRST AND SECOND CERYICAL 
VERETBRE. 


$ 858. Beside the posterior ligament and the two common capsular 
!ligaments, which are looser here than in the rest of the vertebral 
«eolumn, the anterior face of the odontoid process unites also with the 
«centre of the posterior face of the anterior arch of the atlas by a loose 
tcapsular ligament, 


CHAPTER II, 
OF THE LIGAMENTS OF THE LOWER MAXILLARY BONE. 
$ 859. The ligaments of the lower mawillary bone are, 1st, those 


'hich unite it with the temporal Keith and, 2d, those between it 
d the hyoid bones. 


I. LIGAMENTS OF THE TEMPORO-MAXILLARY ARTICULATION. 


$ 860. The temporo-maxillary articulation is formed by an interar- 
ieular cartilage, two synovial capsules, and by accessory fibrous liga- 


I. INTERARTICULAR CARTILAGE AND SYNOVIAL CAPSULES, 
A. ISTERARTICULAR CARTILAGE, 


$& 861. The interarticular cartilage (operculum cartilagineum) be- 
gs to the class of fibro-cartilages : it is oval, situated horizontally 
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with concave surfaces, and much thinner in its centre than at the 
edges. There is often in its centre a cavity filled by synovial mem- 
branes, which are then directly united. Its eircumference is attached 
only to these membranes, and its external edge slightly adheres to the 
fibrous ligaments. 

This fibro-cartilage diminishes the friction between the articular sur- 
faces of the two bones. 



















B. SYNOVIAL CAPSULES, 


8 862. One of the two synovial capsules (ligamenta cartilaginis 
intermedi@) is situated above and the other below the interarticular 
cartilage. 

The superior synovial capsule arises from the anterior edge of the 
transverse articular tubercle and from the posterior edge of the articular 
cavity of the temporal bone, andis attached to the circumference of the 
interarticular cartilage. Itunites above with the cartilaginous covering 
of the articular surface of the temporal bone, and below with the upper 
face of the interarticular cartilage. 

The inferior arises from the circumference of the maxillary condyle, 
and is attached to the edge of the interarticular cartilage, and unites 
partly with this cartilage and partly with the cartilage of the maxil- 
lary condyle. 

These two capsules are very loose, and permit very extensive mo- 
tions, especially upward and downward, since they are not confined 
forward or backward by fibrous ligaments, 


II. FIBROUS LIGAMENTS. 


$ 863. The firmness of the temporo-maxillary articulation depends 
on an external and an internal fibrous ligament. 


A. EXTERNAL FIBROUS LIGAMENT. 


$ 864. The external fibrous ligament (membran@ mazxilla inferioris) 
consists of very firm longitudinal fibres, which arise from the posterior 
extremity of the zygomatie process of the temporal bone, descend to 
the neck of the lower maxillary bone, and are attached to the out- 
side and partly to theposterior part of the circumference of the synovial 
capsule. It is very tense when the jaw is moved foreibly forward or 
backward, so that it limits these two motions. 


B. INTERNAL LATERAL LIGAMENT. 


$ 865. The internal lateral ligament (Lig. mazille laterale) should 
not be considered, properly speaking, as belonging to the temporo-max- 
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ilary articulation ; for it is situated at some distance from it and adds 
nothing to its firmness. 

Itisa thin, oblong, tendinouslayer, arises from the spine of the sphe- 
noid bone, and descends obliquely from above downward, from behind 
forward, and from within outward, to the lower maxillary bone where 
it is attached below the internal orifice of the dental canal. 

The vessels and the nerves of the lower maxillary bone pass between 
this ligament and its neck. Its principal use is, to enlarge those sur- 
faces to which the two pterygoid muscles are attached, the outer part 
of which arises from them, and it is situated between their outer 
extremities. 


II. LIGAMENTS BETWEEN THE SKULL, THE LOWER MAXILLARY 
BONE AND THE HYOID BONE. 


8 866. In nearly the same direction as the ligament already de- 
scribed, but more deeply situated, we find amembrane which is thinner, 
slightly tense, and formed by condensed cellular tissue : thisis strength- 
ened only by some fibrous bands, which extend from the lower extre- 
mity of the styloid process of the temporal bone to the posterior edge 
of the angle of the jaw, and send a cylindrical slip to the small horn of 
the hyoid bone, This is the stylo-mylo-hyoid ligament (Lig. stylo-mylo- 
hyoideum) : itserves partly to unitethe temporal, the inferior maxillary 
ı and the hyoid bones, and partly to enlarge the surface to which the 
| pterygoideus internus muscle is attached. 


un 


CHAPTER III. 
OF THE LIGAMENTS OF THE HYOID BONES 


$ 867. The body or the central portion of the hyoid bone articulates 
“with the large and small horns by two synovial capsules ; one of them 
is narrow and tight and the second is broad and loose, Both, but une 
rst particularly, are strengthened by tendinous fibres, 


st The posterior extremity of the large horn is attached to the superior 
„ Whorn of the thyroid cartilage by around perpendicular ligament in the 
# ntre of which we often find a round cartilage or bone, 

2 
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SECTION III. 

OF THE LIGAMENTS OF THE EXTREMITIES. 
CHAPTER 1. 

OF THE LIGAMENTS OF THE UPPER EXTREMITIES. 


) 868. The ligaments of the upper extremities are— 
ist. Those between the trunk and the upper extremities. 
2d. Those of the scapula. 

3d. Those of the elbow-joint. 

4th. Those of the fore-arm. 

5th. Those of the wrist-joint. 

6th. Those of the fingers. 


ARTICLE FIRST. 


LIGAMENTS BETWEEN THE TRUNK AND THE UPPER 
EXTREMITIES. 









$ 869. The upper extremities are attached to the anterior fand 
superior part of the trunk by the clavicles, to which they are united by 
synovial and fibrous ligaments. The scapula, trunk, and head, are 
united only by muscles. 

The clavicle is articulated, by its anterior extremity, with the 
celavicle of the opposite side, and also with the first piece of the 
sternum and the first rib. 


I. INTERCLAVICULAR LIGAMENT. 


\ 870. The interclavicular ligament ( Lig. interclaviculare, trans- 
versum) is thin and formed of transverse fibres. Its upper edgeisloose |, 
and concave; the inferior is straight or slightly convex, andis mostly /# 
attached to the upper part of the handle of the sternum, It extends } 
from the upper extremity of the articular surface of the internal edge 
of one clavicle to the corresponding part of the opposite clavicle; so 
that it unites these bones with each other and with the sternum, and 
prevents them from moving too far backward. 


I. STERNO-CLAVICULAR ARTICULATION. 


$ 871. The clavicle and sternum are connected by an inierarticular FE 
cartilage, two synovial capsules, and a fibrous ligament. 


SYNDESMOLOGY. 169 


A. INTERARTICULAR CARTILAGE,. 

























8872. The interarticular cartilage is generally very soft, almost 
ı membranous, extremely thin in its centre, and, on the contrary, very 
tthick in its circumference, so that its two faces are concaye. Itis 
tattached downward, backward, and inward, byathick and firm fibro- 
teartilaginous tissue to the facet wherethe Masse unites with the ster- 
/num ; downward and forward to the clavicle, and to the inner part of 
fthe cartilage of the firstrrib; upward, forward, and outward, to the mar- 
gin of the articular facet of the clavicle. It unites intimately forward 
sand backward, with the fibrous ligaments of the sterno-clavicular 
Sarticulation. It is firmly attached, and admits of but little motion on 
saccount of the thickness and breadth of that part of the cartilage which 
external to the synovial capsules. 


B. SYNOVIAL CAPSULES, 


& 573. The synovial capsules are two, an upper and external, and a 
er and internal. 

The upper arises from the margin of the anterior part of the anterior 
rticular facet of the clavicle, which is smooth and covered with carti- 
age, and is attached around the upper face of the thin and internal 
art of the interarticular cartilage. 

The lower arises from the upper part of the lower face of this 
ilage, and is attached tothe anterior, inferior, and external portion 
f the articular facet of the handle of the sternum. 

Both are small and narrow. 


C. FIBROUS LIGAMENTS, 


$ 874. The synovial capsules are strengthened by fibrous ligaments 
bich are attached principally to the anterior and posterior parts of 
ir circumference, but never form a dense layer. 

- The anterior fibrous ligament is the stronger, and is formed by per- 
ieular descending fibres. The posterior is formed ofradiated fibres, 
bich are attached partly to the posterior face of the upper part 
fthe handle of the sternum and partly to the cartilage of the first rib, 


are united with the anterior and the posterior periosteum of the 
rnum, 


J. OF THE COSTO-CLAYICULAR LIGAMENT, OR THE RHOMBOID 
LIGAMENT. 


'$ 875. The space between the sternal extremity of the clavicle, the 
ior extremity of the rib and most of its cartilage, is filled by a 
ent formed of oblique intererossing fibres: this arises from the 
erior edge of the clavicle, goes obliquely from above downward, 


from behind forward, and is inserted in the upper and posterior 
Det; 
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edgeof the rib and of its cartilage. A band of transverse fihres is often 
detached from its inner and inferior extremity, which goes to the lower 
external extremity of the articular facet of the handle to which the 
elaviele is attached. It is called the rhomboid ligament (Lig. rhom- 
boideum), from its form. It unites the bones to which it is attached, 
retains the clavicle and the first rib in their places, and increases the 
number of points of attachment of the subelavian muscle, 


ARTICLE SECOND. 

















OF THE LIGAMENTS OF THE SCAPULA. 


$ 876. Some of the ligaments of the scapula unite this bone with 
the clavicle, and others directly or indirectly with the humerus. 
I. OF THE LIGAMENTS BETWEEN THE SCAPULA AND THE 
CLAVICLE. 


$ 877. The clavicle and scapula are united by a capsular ligament 
and by several fibrous ligaments. 


A. ACROMIO-CLAVICULAR LIGAMENT. 


$ 878. A capsular ligament (connexio clavieule cum acromio) unites N) 
the acromion process of the scapula with the humeral edge ; the 
clavicle. We may then term it the acromio-clavicular ligament (Lig. 
acromio-claviculare). It is short, very tense, and sometimes double, [| 
when an inter-articular cartilage exists between these two bones: this 7 
articular cartilage, however, is no? constant, and often fuses with them ! 
completely. 

Very solid and transverse fibres go upward and downward, but espe- F 
cially upward, over this ligament, which are attached also to the cir- # 
cumference of the inter-articular cartilage. 


B. CORACO-CLAVICULAR LIGAMENT. 


$ 879. The fibrous ligaments are generally two, which are also 
known as the common ligaments of the scapula, and both unite 
the clavicle with the coracoid process of the scapula. We cannot 
however deny that it would be more convenient to consider them 
simply as two bands of the same ligament, the fibres of which have 
not the same direction; one of them is external, the other interna 
and they are uninterruptediy continuous with each other. TI 
ligament is called the coraco-clavicular ligament (Lig. coraco-cla 
lare), to distinguish it from the preceding, and is formed by strong 
thick fibres. h 

It arises from the outer half of the upper face ofthe coracoid proces: 
and is composed of ascending fibres. Itis attached by its upper ex 
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tremity to the inferior face, and to the posterior edge of the scapular 
extremity of the clavicle, but it does not extend to the outer end of 
this bone, 

Theinternal and posterior fibres are shorter and more perpendicular: 
the anterior and external are longer and more oblique. 

The two bands which form this ligament are commonly described, 
the inner as the common conoid ligament, and the external as the 
common trapezoid ligament of the scapula ( Lig. scapul@ communia 
conoides et trapezoides). 

The conoid ligament arises from the root of the coracoid process, 
| proceeds more from before backward, and is attached to the posterior 
(edge of the clavicle: its blunt summit corresponds to the coracoid 
| process, and its broader base to the clavicle. Its anterior fibres are 
‘shorter and more perpendicular than the posterior. 

The frapezoid ligament arises from about the centre of the upper 
jpart ofthe coracoid process ; its direction is more transverse, anditis 
sattached more externally than the preceding, to the inferior face of 
fthe scapular extremity of the clavicle. The anterior are longer than 
tthe posterior fibres. 


Eli, OF THE LIGAMENTS BETWEEN DIFFERENT PARTS OF THE 
SCAPULA, OR OF ITS PROPER LIGAMENTS. 


$ 880. The proper ligaments of the scapula are simply fibrous, and 
vextend, like a bridge, between the two eminences of this bone. 


I) 
A. ACROMIO-CORACOID LIGAMENT. 


$ 881. The acromio-coracoid ligament ( Lig. coraco-acromiale, s. 
nterius, majus, triquetrum) is a thin band formed of horizontal fibres, 
hich converge from before backward. It sometimes arises by two 
rate bundles from the whole posterior edge of the coracoid process, 
nd is attached to the anterior extremity of the acromion process. 
"t gradually contracts from before backward, and from within 
‚utward, and terminates in a very acute summit. The inner and 
ter edges (the former of which is the longer) are loose. The 
hole ligament is covered by the scapular extremity of the clavicle, 
nd by the deltoid muscle, rests on the anterior part of the supra- 
natus muscle which keeps it in place, and terminates by a thick 
yer placed under the deltoid muscle ; it projects over the scapulo- 
meral articulation, and thus prevents the displacement of the 
merus upward, 


B. COSTO-CORACOID LIGAMENT, 


!& 882. The costo-coracoid ligament ( Lig. coraco-costoideum), called 
o the coracoid ( Lig. coracoideum) or the proper small ligament of 








- capsulare ossis humeri magnum). 
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the scapula ( Lig, scapule proprium, posterius, minus, obliguum), is 
much smaller than the preceding; it has the form of a thin square 
band, and it extends from the root of the coracoid process to the inner 
end of the upper edge of the scapula, or of the rib above the scapular 
fissure, which it changes into a canal through which the nerves and 
vessels of the shoulder pass. It often ossifies. 


















Ill. HUMERO-SCAPULAR ARTICULATION. 


$ 883. The humero-scapular articulation is formed.by a synovial 
capsule and a fibrous capsule, which covers the former. These two 
capsules are called the large capsular ligament of the humerus ( Lig. 


N 
A. SYNOVIAL CAPSULES, 


$ 854. The synovial capsule covers the articular surface of the 
scapula above, and the head of the humerus below. After leaving 
these two surfaces, it reflects on itself to form a large and loose sac, 

This sac, like all the synovial capsules, is entirely closed; but it 
covers.also the bicipital groove, and even the upper part of the tendon 
of the long portion of the biceps muscle, for it is reflected from the 
groove over the tendon, although no opening exists on this part. 


B. FIBROUS CAPSULE. x ’ 


$ 885. All the surface of this synovial capsule is covered bya com- 
plete fibrous capsule, which forms a broad and loose sac, open on the 
two sides. It is attached above to the circumference of the glenoid 
cavity of the scapula, and below to the neck of the humerus : in both 
points it is continuous with the periosteum. 

Its upper edge is continuous with a fibro-cartilaginous ring, which 
surrounds the glenoid cavity, and slightly projects above its surface, 
It is called the glenoid ligament ( Lig. glenoideum). It is formed of 
closely interlaced fibres, and is thicker at its upper portion than in its 
other parts, since it is there strengthened by a fibrous band coming 
from the coracoid process. Its internal face is thinner, and even 
there we occasionally see spacesfilled by the tendon of the subscapularis 
muscle. ? 

It is strengthened above by the tendon of the supra-spinatus muscle, 
backward by that of the infra-spinatus muscle and of the teres minor 
muscle. “ 

Below and forward its internal edge presents a slight opening, 
through which the long tendon of the biceps flexor muscle passes. 

The looseness of this ligament allows great freedom of motion in 


“the upper extremities, 
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ARTICLE THIRD. 


OF THE LIGAMENTS OF THE ELBOW-JOINT. 


% 886. We find at the articulation of the elbow a synovial capsule 
(and several fibrous ligaments. 


I. SYNOVIAL CAPSULE. 


$ 887. The synovial capsule (membrana cubiti capsularis) unites the 
}ower extremity of the humerus and the upper extremities of the ulna 
sand radius. 
Aboye, after coveringthe cartilaginous articular surface of thelower 
eextremity of the humerus with which it is blended, it detaches itself 
forward from the upper part of the two anterior articular cavities; on 
e sides from the base of the two condyles along the posterior carti- 
inous edges of the pulley and of the lower head; backward from 
he upper part of the posterior articular cavity. From these different 
oints it goes toward the radius and ulna, to which its inferior edge is 
ttached. It is much looser and more extensive than on the sides. 
The portion attached to the radius descends deeply below the head 
df this bone to the commencement ofits neck ; so that the head, enve- 
ped by the reflected portion of the synovial capsule, is loose and en- 
losed in its cavity. 
From the inferior part of the neck of the radius it goes on the anterior 
side of the upper extremity of the ulna; there it lines the lateral sig- 
oid cavities, and the upper edge of the condyle and the coronoid pro- 
ss of the ulna., 
We find considerable masses of articular fat in many places, but 
ncipally in the anterior and posterior articular cavities, especially 
bove the pulley, between the heads of the radius and ulna, and within 
he large upper sigmoid cavity ; consequently, in all those parts most 
sed to compression and friction, 
From this description it follows that this synovial capsule, between 
'he anterior part of the articular face of the humerus and that of the 
adius, is much looser than between tbe posterior and that of the ulna, 
which is owing to the greater extent of motion of the radius ; for the 


dius rotates on its axis, while the ulna has only the motions of flexion 
nd extension, 























“ Il, FIBROUS LIGAMENTS, 


$ 888, The synovial capsule of the elbow-joint is strengthened, on 
anterior and posterior facesand on the sides, by fibrous bands, which 
ay be considered so many distinct ligaments, the lateral, the anterior 
the posterior, 

a? 
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The two lateral ligaments are oblong and formed of longitudinal 
fibres, 


I. INTERNAL LATERAL LIGAMENT. 













$ 889. The internal lateral ligament ( Lig. cubiti laterale internium), 
arises from the inner part of the anterior face of the internal condyle of 
the humerus, covers the internal part of the synovial capsule, and is 
attached below to theinternal edge of the coronoid process of the ulna, 


II. EXTERNAL LATERAL LIGAMENT. 


$ 890. The ewternal lateral ligament (Lig. cubiti laterale externum) 
extends from the anterior face of the external condyle to the inner por- 
tion of the circumference of the head of the radius. 


III. ANTERIOR AND »POSTERIOR LIGAMENTS. 


$ 891. The anterior and posterior fibrous ligaments ( Lig. cubiti 
anterius et posterius) are formed of less regular fibres, and they are 
broader but weaker than the lateral ligaments. 

The anterior is strongest in.its centre. It is formed of longitudinal 
fibres, which are loose at its upper part, oblique in the ers and 
more transverse in the lower part. 3 

The posterior is not well marked, except on the sides, See it. is 
strongest and composed of bands which converge downward ; inother 
parts it is hardly seen. y 


ARTICLE FOURTH. 


OF THE LIGAMENTS OF THE BONES OF THE. FORE-ARM. 


$ 892. The bones of the fore-arm are united in most of their length 
but not in the same manner, nor do the agents of union form a conti= 
nuous whole. We find at the upper part two fibrous ligaments, ‚nk 
centre a fibrous ligament, and below a synovial capsule. 


I. SUPERIOR REGION. h 
: % 
I. ANNULAR LIGAMENT. 


$ 893. The annular ligament of the radius ( Lig. radii annulare) is 
very strong, andaarises from the anterior and posterior extremities of the 
lateral sigmoid articular cavity of the ulna. Itisformed of horizon 
and circular fibres, and loosely surrounds the neck of the radius, 
hind the sigmoid cavity it forms a circle, lined by the synovial membra 
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of the elbow-joint, in which the head and the neck of the radius move. 
Its fibres interlace above with those of the anterior, posterior, andex- 
ternal lateral ligaments ; butit terminates downward in a loose edge. 
This ligament strengthens the synovial capsule; it confines the 
motions of the upper part of the radius and keeps it in place. 


II. ROUND LIGAMENT. 


$ 894. The round or oblique ligament, called also, but veryim- 
properly, the Zransverse ligament ( Lig. antibrachü, s. cubit teres, S. 
membrana obliqua, s. transversa), isa thin but strong band, broadest at 
its upper part, situated on the anterior face of the bones of the fore-arm: 
it descends obliquely from the tubercle of the ulua to the internal face 
of the radius, and is attached below its tubercle. 

Its uses are to limit the motion of supination in the radius. 


II. MIDDLE REGION. 
INTEROSSEOUS LIGAMENT. 


8 893. The interosseous ligament ( Lig., s. membrana antibrachii 
' interossea) unites the two bones of the fore-arm in most of their length. 
' It occupies the deepest region of the fore-arm, being situated between 
| the extensor and the flexor muscles. Its upper part commences below 
the tuberele of the radius. It is attached in its whole extent to the 
"external edge of the ulna, and to the internal edge of the radius, and 
sextends almost to the lower extremity of the bones of the fore-arm ; 
‘so that its lower part is much broader than its upper. 

It is formed of parallel fibres ; these descend from the radius to the 
ülna, and are much stronger at its upper than at its lower part. In 
“several places, particularly above and below, we observe foramina for 
Ithe passage of the interosseous vessels. 


I1I. INFERIOR REGION. 
SYNOVIAL CAPSULE. 


$& 896. The inferior extremities of the bones of the fore-arm are united 
bya very loose and very broad synovial capsule (membrana capsularig 
sacciformis ewtremitalum inferiorum cubiti), which is strengthened only 
by some straight and isolated fibres. This capsule arises on the ulna 
om the semilunar cayity and on the radius from the corresponding 
minence. 
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ARTICLE FIFTH. 


OF THE LIGAMENTS BETWEEN THE FORE-ARM AND THE 
WRIST. 


8 897. The articulation of the bones of the fore-arm with those of 
the wrist* presents a thin and loose synovial capsule and some very 
strong fibrous bands, which cover its external surface. 


I. SYNOVIAL CAPSULE. 


$ 398. The synovial capsule arises above from the edge of the tri- 
angular and cartilaginous articular surface at the lower extremity of 
the radius, and from a fibro-cartilage which terminates this articular 
surface forward ; below, from the cartilaginous circumference of the 
superior or antibrachial articular facet of the scaphoid, the semilunar, 
and the pyramidal bones, consequently from the bones of the upper 
range of the carpus, except the pisiform bone, and also fills the spaces 
between these bones. Prolongations, called mucous ligaments (liga- 
menta mucosa), go from several of its parts, among which we distin- 
guish that which proceeds from the union of the two first bones of 
the carpus to the projection which arises between the two portions,of 
the articular surface of the radius. These prolongations increase the 
extent of the surface which secretes synovia. 


11. INTERARTICULAR CARTILAGE. 


8 899. The interarticular cartilage (cartilago treangularis interme- 
dia extremitatum ossium antibrachi) ($ 898) is a small triangular 
fibro-cartilage ; its base looks inward, and its summit outward; itis 
loose at its external edge, and its internal edge is attached to the ante- 
rior edge of the lower articular surface of the radius; and it is situated 
between the lower edge of the ulna and the semilunar bone. Itsupper 
face is covered by the synovial capsule, and the inferior by the synovial 
membrane of the articulation of the fore-arm with the carpus, so that 
it belongs to neither ; but as it evidently concurs to form the articular 
surfaces of the bones of the fore-arm, which correspond to the carpus, 
we must study it here, instead of describing it when treating of the 
articulations of the bones of the fore-arm, as is generally done, 





* T'he carpal ligaments in the back and the palm ofthehand, andalso the pro- ; 
per carpal ligament in the palm of the hand, arenot mentioned here, asthey serve 


not to unite the bones, but only to retain the tendons in their places. They willbe 
described in ımyology. 
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$900. We may describe, as is most usual, four principal fibrous 
ligaments, which strengthen the synovial capsule of this joint; the 
palmar, the dorsal, the redial, and the ulnar. The first two are larger 
and particularly broader than the others. 


I. FIBROUS PAIMAR LIGAMENT. 


$ 901. The fibrous palmar, or the anterior ligament (Lig. accessorium 
articuli cubilo-carpalis, s. lacerti adseititii palmaris, with the Lig. ac- 
cessorium, obliquum et rectum) is composed of mostly horizontal bands, 
which leave the lower extremity of the palmar face of the radius and 
the styloid process of the ulna, go a little outward, meet, and unite, 
being attached to the palmar face of the pyramidal and the semilunar 
 bones. These bands form particularly the obligue accessory ligament 
(Lig. accessorium obligquum, Weitbrecht.) 
Besides, from the posterior part of the palmar face of the inferior 
ı edge of the radius arise strong perpendicular fibres, which are attached 
ı above the preceding to the upper edge of the palmar face of the pyra- 
ı midal and semilunar bones, thus forming the straight accessory 
| ligament (Lig. accessorium rectum.) 
These fibres are generally interrupted in parts. 


Il. FIBROUS DORSAL LIGAMENT. 


8 902. The fibrous dorsal ligament (Lig. fibrosum dorsale articuli 
teubito-palmaris), or the rhomboid ligament (Lig. rhomboideum), is 
Iformed of several very Strong bands which are also interrupted from 
Iplace to place ; these arise from the external edge of the articular face 
«of the radius, go obliquely from before backward, and are attached 
%t0 the dorsal face of the pyramidal bone. Their posterior part is the 
tthickest, and there the fibres are most compactly arranged. ; 


Ill. FIBROUS ANTERIOR OR RADIAL LIGAMENT, 


8903. The fibrous anterior or radial ligament (Lig. radiale articuli 
“eubito-earpalis) arises from the summit of the styloid process of the 
radius, unites at its upper part with the anterior bands of the dorsal 
ligament, and terminating rather pointedly, is attached to the anterior 
sperity of the radial face of the scaphoid bone, 


# 


IV. FIBROUS POSTERIOR OR ULNAR LIGAMENT, 


5904. The fibrous posterior or ulnar ligament (Lig. cubitale arti- 
li cubito.carpalis) is longer and stronger than the preceding, and 
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arises from the summit of the styloid process of the ulna, and, united 
with the posterior part of the dorsal ligament, is attached to the dorsal 
face and to the ulnar side of the pyramidal bone. 


ARTICLE SIXTH. 














OF THE LIGAMENTS OF THE CARPAL BONES. 


$ 905. The ligaments of the carpal bones yet those which 
unite the two ranges and those which unite the separate bones of the 
same. 


I. OF THE LIGAMENTS BETWEEN THE TWO RANGES. 


+56 906. The two ranges of carpal hones are connected together by 
a synovial capsule and by fibrous ligaments. 


I, SYNOVIAL CAPSULE. 


$ 907. The short and close synovial capsule extends from the first . 
three bones of the upper range to the four bones the lower, unites 
‚with their cartilaginous faces and also sends small culs-de-sac between 
the adjacent bones, which are covered by the fibrous ligaments, by 
which the surfaces are kept in continual contact. 


II. FIBROUS LIGAMENTS. 


$ 908. The fibrous ligaments which exist only externally are very 
similar to those of the radio-carpal articulation, as respects situation, 
number, and proportional size. 

The palmar ligament is short, but broad and triangular. Its central 
fibres are transverse, its anterior and posterior fibres are oblique ; all 
converge towards the base. They arise from the pyramidal and sca- 
phoid bones, and are attached below to the trapezoides and the os 
magnum. l ; 

The dorsal ligament is weaker than the preceding. Itis formed of 
transverse fibres, and partly of those which are a little oblique. It is 
attached above to the dorsal face of the three anterior bones of the 
upper range, and below, to the upper region of the dorsal face of the 
four bones of the lower range. 

The anterior lateral ligament is formed of perpendicular fibres which 
extend from the radial side of the scophoid bone to the os trapezium, 

The posterior lateral ligament is situated between the base of the 
unciform process of the unciform bone and the outer edge of the 


pyramidal bone. 
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Ilf. LIGAMENTS BETWEEN THE PISIFORM BONE AND THE ANTERIOR 
RANGE, 


$ 909. Besides these ligaments we find two others which are 
oblique; the upper is smaller, the lower is stronger ; these go from 
the anterior extremity of the pisiform bone to the unciform bone : the 
second is attached to the inferior face of the body of this last bone, and 
the other to’the summit of its unciform process. 


li. OF THE ARTICULATION OF THE DIFFERENT CARPAL BONES. 


I. SUPERIOR OR ANTIBRACHIAL RANGE. 
A. ARTICULATION OF THE CORRESPONDING FACES. 


$ 910. The four bones of the upper range of the carpus are articu- 
lated with each other differently, and do not possess the same degree 
of motion. Rx 
The corresponding faces of the three anterior bones are united supe- 
riorly by short, firm, and solid fibres, which cover the culs-de-sac of 
the synovial membrane ($ 907); these are called fransverse or inter- 
osseous ligaments (Lig. transversa, s. interossea). The fourth on the 
‘ contrary is attached to the pyramidal bone by a very loose capsule, 
the dorsal face of which is covered by transverse fibres. 


B. ACCESSORY LIGAMENTS. 


$911. Beside the interosseous ligament ($ 910) we also see, in 
/several parts of the,corresponding faces of the carpal bones, fibres, 
‘which go from one of these bones to another; tlıese are called the 
*dorsal and the palmar ligaments of this range. These ligaments are 
!formed of transverse fibres. They unite with each other and also with 
Ithe supplementary fibres of ihe synovial capsule, and are stronger in 
tthe palm of the hand than on the back. 


1I. INFERIOR OR METACARPAL RANGE. 


$ 912. The corresponding faces of the os magnum and of the unci- 
form bone, of the os magnum and of the trapezoides, are united by 
sverse and very tense interosseous ligaments, which are seen at 
heir anterior portion, The strongest are situated between the first 
wo bones, | 
We also observein this range transverse dorsal and palmar ligaments, 
hich are formed for the most part of several distinct bands; these 
xtend from the different small bones of the anterior range to the bones 
djacent, and usually to those of the succeeding range : we generally 
umber three on each side ; they are continuous with the fibrous 
ments of the articulation between the two ranges. 
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ARTICLE SEVENTH. 


OF THE LIGAMENTS OF THE CARPO-METACARPAL ARTICU- 
LATION. 





















8913. The five metacarpal bones are united by synovial mem- 
branes and external fibrous ligaments with the bones of the anterior 
or inferior carpal range, and also by bands of fibres with the pisiform 
bone. 


I. SYNOVIAL CAPSULE, 


8 914. The synovial capsule of the first metaearpal bone is loose 
and broad; it arises from the edge of the articular surface of the tra- 
pezium. The others are for the most part only prolongations of the 
eommon synovial capsule ($ 907). 


11. FIBROUS LIGAMENTS, 


'$ 915. The synovial capsule of the first metacarpal bone is strength- 
ened on the radial side by tbe tendons of the abductor muscles, and 
also on its edge by longitudinal fibres, which extend from the os trape- 
zium to the first metacarpal bone. These fibres it is true do not &ist 
everywhere, but they are strongest ‘on the dorsal face; and as they 
are almost entirely deficient in some places, we usually number four 
ligaments in this articulation, the dorsal, the palmar, and two lateral 
ligaments, the external, and the internal. 

$ 916. The fibrous ligaments of the four other metacarpal bones are 
divided into dorsal and palmar. 

The dorsal ligaments are composed of oblique and perpendieular thin 
fibres, which are generally united in bands; these g0 from the dorsal 
faces of the anterior range of the carpal bones to the upper extremity 
of the dorsal faces of the metacarpal bones. 

The palmar ligaments on the contrary are composed of more hori- 
zontal, and in part of more oblique fibres, which are mostly interlaced 
with'the inferior palmar ligaments of the metacarpal bones. m 
extend from the palmar face of the anterior carpalrange to the palmar 
face of the posterior extremity of the metacarpal bones. & 

The strongest of all these ligaments goes from theanteriorextremity 
of the posterior face of the trapezium to the base of the third meta- 
carpal bone, aud is attached to its anterior edge. F; 

We find also some superficial bands wbich extend from the summit, 
of the unciform process of the unciform bone, from within outward, to 
the base of the fifth metacarpal bone. Een 

$ 917. A very strong round ligament arises from the inferior extre- 
mity ofthe pisiform bone, and goes directly to the base of the fifth 
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metacarpal bone, and which, passing under the band extended from 
tbe unciform bone to the fifth metacarpal bone, goes obliquely to the 
base of the third and the fourth, where it unites with the large liga- 
ment described above ($ 909). 


ARTICLE EIGHTH. 


OF THE ARTICULATION OF THE METACARPAL BONES WITH 
EACH OTHER. 


I. SYNOVIAL CAPSULE. 


$ 918. The metacarpal bones of the second, third, fourth, and fifth 
fingers touch each other at their posterior extremities by smooth and 
' cartilaginous surfaces, over which passes a synoyial membrane, which 
‚is sometimes only a simple prolongation of the synovial capsule, 
‘ situated between the posterior and the anterior ranges of the carpal 
| bones ($ 910), but which sometimes also forms several distinet sacs. 
The metacarpal bone of the thumb is entirely insulated from the 
«others. 


FIBROUS LIGAMENTS. 


$ 919. The fibrous ligaments are situated between the posterior and 
Ithe anterior extremities of the metacarpal bones. The posterior are 
of three kinds, the dorsal, the palmar, and the lateral; the anterior are 
ssingle, 


I. POSTERIOR FIBROUS LIGAMENTS. 


$ 920. The dorsal ligaments are four; one between every two 
etacarpal bones.* All are composed of transverse fibres, They 
crease very much in breadth and power from the thumb to the fifth 
ger; the first is however larger than the second. Sometimes they 
divided into two bands, an anterior and a posterior ; the latter is 
roader., 
The lateral ligaments are the narrowest of all. They are usually 
ormed of several distinct bands, and descend below the former from 
he upper edge of the ulnar side of the metacarpal bone, to the lower 
dge of the radial side of the next bone; at the same time they turn 
a little forward, h 
The inferior or palmar ligaments are the strongest. They are 
ormed of transverse fibres, and extend in this direction between the, 
erior faces of the bases of the adjacent metacarpal bones. 
The lateral and palınar ligaments are sometimes deficient between 
e first and second metacarpal bones, 


' * Generally, only three are admitted, the Jigament between the thumb and fin- 


ter being considered deficient; but nice dissections convince us that this opinion 
8 erroneous, 
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II. ANTERIOR HIBROUS LIGAMENTS, 




















$ 921. There are three anterior fibrous ligaments formed of trans- 
verse fibres ; they are very tense, and extend between the inferior faces 
of the heads of the second, third, fourth, and fifth metacarpal bones, 
where they are continuous with the tendinous fibres. They are much 
larger and more moveable than the preceding. 


ARTICLE NINTH. 


OF THE METACARPO-PHALANGEAN AND PHALANGEAN 
LIGAMENTS. \ 


$ 922. T'he anterior extremities of the metacarpal bones, and: the 
posterior extremities of the bones in the first phalanx, and also the 
three phalanges, are united exactly in the same manner, by synovial 
eapsules and accessory ligaments. 


I. SYNOVIAL CAPSULES. 


$ 923. The synovial capsules are loose and broad, especially on the 
dorsal face of their circümference. At their upper portion, that which 
looks towards the fore-arm, they extend much farther on the inferior 
extremity of the upper of the two bones, between which they are found, 
so that beside the cartilaginous portion they embrace a considerable 
part which presents no cartilage. 

The synovial capsule of the metacarpo-phalangean artieniithn is 
much looser and broader than are those of the phalangean articula- 
tions. 


II. FIBROUS LIGAMENTS. 


$ 924. Each of these articulations is confined by three strong liga- 
ments, two lateral and an inferior ligament. 


f. LATERAL LIGAMENTS. 


$ 925. The two lateralligaments, the external, and the internal, are 
‚rhomboidal, and formed of oblique fibres. They extend from the two 
rough depressions, at the two extremities of the head of the upper 
bone to the same depression in the base of thelower. Being attached 
directly to the lateral faces of the synovial capsule, they prevent it from 
separating on the sides, % 
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IT. INFERIOR LIGAMENT. 
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$ 926. The inferior, internal, or anterior ligament is situated on 
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palmar face of the synovial capsule, and is intimately connected with 
it. It is composed of transverse fibres. Its tissue is fibro-cartilaginous. 
It forms a very thick square layer, which is more broad than long, and 
bi-concave, the upperface of which looks towards the articulation, and 
' the lower to the flexor tendon. 

The upper part of tlie synovial capsule has no special fibrous liga- 
\ ment, but it is strengthened by the tendon of the extensor muscle of 
\ the fingers, 


III. UNGUAL LIGAMENTS. 


$ 927. The ungual ligaments (Lig. unguium, s. lateralia subtensa) 
are fibrous, oblong, and rounded bands, situated on both sides of the 
Übones in the third phalanx, and extend from the lateral tubercles of the 
Ibase to those ofthesummit, These ligaments are united to the lateral 
tedges of the roots of the nails, and serve to render them firm, amd 
tto enlarge the surface on which the nervous tissue of the fingers is 
sexpanded. 


CHAPTER II. 
OF THE LIGAMENTS OF THE INFERIOR EXTREMITIES. 


& 925. The ligaments of the lower extremities are— 

ist. Those of the pelvis, and those which unite either the lower 
xtremities to the trunk, or the upper parts of the lower extremities 
with each other. 

2nd. The ligaments of the ilio-femoral joint. 

3rd. The ligaments of the knee-joint. 

4th. The ligaments of the leg. 

5th, T'he ligaments of the tibio-tarsal joint, 

6th. The ligaments of the tarsus. 

7th. The ligaments of the tarso-metatarsal joint. : 
 8th. The ligaments of the metatarso-phalangean and phalangean 
ints, 


ARTICLE FIRST. 


OF THE LIGAMENTS OF THE PELVIS. 


y fibrous ligaments; but there are no apparent synovial capsules. 
he fibro-cartilages are the principal and most extensive modes of 
ion. The fibrous ligaments only strengtben the joint formed by the 
/hro-cartilages ; some pass upon these articulations, others go to other 

ts, so that they assist to form the walls of the pelvis, to increase 


' $ 929. The bones of the pelvis are connected by fibro-cartilages and’ 
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the surfaces for the insertion of the musecles, and to protect the vessels 
and nerves. 


I. FIBRO-CARTILAGINOUS LIGAMENTS. 


$ 930. The articulations of the first kind are the sacro.iliac sym- 
physis and the symphysis pubis. 


















I. SACRO ILIACE SYMPHYSIS. 


$ 931. The sacro-iliac symphysis (symphysis sacro-iliaca) unites the 
sacrum with the iliac bones. 

The mode of articulation is not the same in all paris. i 

Ihe smaller anterior and ear-shaped part ofeach of these two bones 
is covered with a smooth cartilage. These two cartilages touch ; but 
they are rarely united, at least completely. They are very distinet 
from each other and smooth in youth; but as age advances they become 
rougher. We even find between them a fluid, which is thicker and 
less liquid than synovia, 

The two bones are very differently articulated at their larger poste- 
rior part. The bones there have no’cartilage, are very rough and 
separated very far from each other, especially upward and backward, 
and are united by a very dense, strong, felt-like, fibro-cartilaginous, 
irregular mass, formed particularly of transverse fibres ; this mass 
is never torn, even when the bones are forcibly separated in this point, 
but detaches itself from one bone and remains fixed to the other. E 

We may cousider this posterior part of the sacro-iliac symphysis as 
a particular ligament. This has been done by Bichat, who terms it 
the sacro-iliae ligament (Lig. sacro-iliacum) .* 


II. SYMPHYSIS PUBIS, 


$ 932. The symphysis pubis is situated between the upper parts of 
the descending branches of the pubis, 
The upper convex portion of the descending branch of the pubis is 
‘covered by a thin cartilage, which diminishes from above downward. 
This cartilage is entirely covered upward, downward, forward, and 
backward, by a very thick layer of ligament, formed of transverse 
fibres, which are strongly developed at the lower part of the symphy- 
sis, and which are continuous with the periosteum and with the ten- 
dons of the adjacent muscles. This mass is generally thin on its 
internal face, but often also projects longitudinally, a difference not 
dependent on the sex, although sex has no influence upon it. 


* W. Hunter, Remarks on the sumphysis of Ihe ossa pubis; in the Zondon Med. f 
Obs. and Eng., vol,ii p- 32l 350. Tenon, Mem. sur lesos du bassın de la femme, 
in the Mm. de P’ Institut, voi. vi. Paris, 1836, p, 149—201. This memoir points 
out very clearly the varieties in the arrangement ofthe symphysis. BL 
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This fibrous layer always renders the articulationp much firmer, and 
)is even the prineipal agent of it. Its firmness, however, is less than 
tthat of the fibro-cartilaginous layer in the sacro-iliac symphyses, since 
Jit is generally ruptured when the bones of the pubis are forcibly sepa- 
trated. 
The internal arrangement of the joint is not everywhere the same. 
}Many anatomists admit that the two articular cartilages of the pubis 
sare always united, others assert thatthey are always separated ; some 
think that, in the first case, they form a single cartilage. We haverea- 
sson to think, however, that the last arrangement never exists, and that 
vwhen a single cartilage only appears, there are, in fact, two, separated 
by a layer of fibro-cartilage, which intimately unites with them in their 
wwhole length, and is connected forward and backward with the fibrous 
Mayer already described ;. at least we have never found a single carti- 
Mage, and this arrangement is always seen when the cartilages are 
wunited, The mass of fibro-cartilage is inversely as that of cartilage. 
The arrangement we have described is not general. At all periods 
of life, without distinction of age, sex, or any other circumstance, we 
d the two articular cartilages perfectly separated from each other 
üby a greater or less space, and to a greater or less extent of their 
kheight, and united only at their lower extremity by a cartilage, or 
more properly by a fibro-cartilage, which may be removed without 
sany suspicion of violence. If, sometimes, they are completely united, 
they are also often entirely separated at their posteriorpart. The first 
smode of articulation is most common in the male, and the second in 
he female ; hence the sexes differ, if not constantly, at least primi- 
tively and really ; for it is not the consequence of pregnancy and par- 
ition, since it is found also in females before they have attained the 
of puberty. 


4. FIBROUS LIGAMENTS. 

& 933. Some of the fibrous ligaments of the pelvis are extended over 
he fibro-cartilages already described, and others attach the bones of 
ie pelvis to its different parts. The former are supplementary, the 

ter proper ligaments, 


I. SUPPLEMENTARY FIBROUS LIGAMENTS. 


$ 934. The supplementary fibrous ligaments of the sacro-iliac 
mphysis are two, a posterior and an anterior, 


A. LONG POSTERIOR LIGAMENT OF THE PELVIS. 


$ 935. The long posterior ligament of the pelvis (Lig. pelvis postieum, 
. 0ssis ilei longum, s, superficialis) extends almost perpendicularly, 
ügh a little from without inward, from the posterior extremity of 
R 2 
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the iliac erest to the summit of the transverse process of the fourth 
false sacral vertebra. It is very strong, and its forın is oblong. 


B, SHORT POSTERIOR LIGAMENT OF THE PELVIS. 


$ 936. "The short posterior ligament of the pelvis ( Lig. pelvis, s. ilei 
posticum breve, s. profundum) arises directly below the preceding; it 
follows the same direction with it, but is shorter and narrower. Itis 
attached to the summit of the transverse process of the third false 
sacral vertebra. ER 

$ 937. Besides these two ligaments, we also see arise from the pos- 
terior part of the internal face of the iliac crest some irregular fibres, 
which are for the most part oblique and flat, which intereross and pro- 
ceed from below upward, from without inward, and from behind for- 
ward. They unite in several bands, placed one after another from 
above downward, on the posterior face of the lateral parts of the upper 
false vertebr& of the sacrum. They concur with the preceding liga- 
ments to strengthen the sacro-iliac symphyses posteriorly.* 

The latter fibres lead to the anterior pelvic ligaments, which 
strengthen the sacro-iiac symphysis anteriorly. 


C. UPPER ANTERIOR PELVIC LIGAMENT. 


$ 938. The upper anterior pelvic ligament ( Lig. pelvis anticum su- 
perius) is composed of oblique fibres, which ascend from the col- 
mencement of the posterior third of the iliac crest to the transverse 
processes of the lasttwo lumbar vertebr&. Its form is triangular; it is 
very thin, and usually perforated for the passage of vessels and nerves, 
especially when it ascends to the transverse process of the fourth 
lumbar vertebra. 


D. LOWER ANTERIOR PELVIC LIGAMENT, 


$ 939. The lower anterior pelvic ligament ( Lig. pelvis anticum infe- 
rius) arises from the same point asthe preceding, but a little lower and 
a little farther back. It ascends obliquely from before backward, and 
is inserted in the transverse process of the fifth lumbar vertebra. It 
sends fibres downward and forward, which are inserted in the cartilage 
between the last lumbar and the first sacral vertebra. 


11. PROPER FIBROUS LIGAMENTS. 


$ 940. The proper fibrous ligaments are three on each side, and 
serve less to keep the bones in their position than to complete the 
parietes of the pelvis, by a substance which is solid, but is yielding to a 
certain extent. Two of them are situated behind, one on each side of 


* The /ateral posterior ligament of the pelvis (Lig. laterale posticum ossis ilei) 
“will not be described in this place, but in myology. ; 
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the pelvis; the third is found forward. The posterior two unite two 
! bones, which are separated in the normal state; the anterior is 
«extended between the different parts of one and the same bone. 














A, SACRO-SCIATIC LIGAMENT. 


8 941. The sacro-sciatic ligament, the large posterior pelvic liga- 
sment, or the external posterior pelvic ligament (Lig. pelvis posticum 
smagnum, Ss. luberoso-sacrum) arises from the posterior and inferior iliac 
sspine, from the posterior part of the external face of the inferior portion 
00f the iliac bones, from the lateral edges, and from the outer part of the 
posterior face of the inferior portions of the sacrum and coccyx, goes 
oobliquely forward, downward, and outward, contracts and thickens, 
and is attached to the internal edge of the inferior face of the sciatic 
ütuberosity, where it again enlarges, and gives off a loose, falciform, 
sand thin slip, which goes from the internal face of the ascending 
branch of the ischium to the descending branch of the same bone, 
Beside ($ 940) the uses pointed out, it enlarges the surfaces of 
ttachınent of the glutzus maximus muscle, and closes the ischiatic 
notch, which changes into an oval foramen. 


B. SMALL SACRO-SCIATIC LIGAMENT. 


& 942. The small sacro-sciatic, or the sacro-spinal ligament ( Lig. 
velvis posticum parvum, s. spinoso-sacrum) arises before the preceding, 
nrom the outer edge of the inferior portion of the sacrum andof the pieces 
Üfthe coceyx. Its fibres go forward, outward, and upward; the upper 
Übres descend, the central are straight, and the inferior ascend. It 
Frosses the preceding, and isattached to the sciatic spine. Its form is 
“m equilateral triangle, and its internal face is usually muscular. 

This ligament divides the great fissure or the sciatic foramen into 
wo parts, an upper and alower; the firstis much larger, and is sepa- 

Jd from the other by the parts which pass through it. 


C, OBTURATOR MEMBRANE, 










5943. The obturator membrane ( Lig. s. membrana ohturatoria, Ss. 
»raminis Ihyroidei ossium pubis) is thin, and formed of irregular fibres, 
Which are mostly transverse and a little oblique, and which intereross 
ariously, It arises from the sharp edges of the obturator foramen, 
rtber forward at its upper thanat its lower portion, and it closes this 
Moening almost entirely. We see at its upper and external part only 
‚reconstant rounded and oblong hollow, through which the obturator 
„ep rssels and nerves pass out from the cavity Of the pelvis. But this 
ud »llow is partly though imperfectly filled, for one or more bands of very 
r: Fong transverse fibres go from the anterior edge of the ascending 

Mranch of the ischium to the beginning of the external edge of the 
EP) scending branch of the pubis, several lines behind the membrane; 
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so that it would seem asif the upper fibres had been separated from 
eachother in this place by the vessels and nerves which pass out from 
the pelvis. 

This space deserves notice ; since in thyroidal hernia, which is very 
rare, the abdominal viscera protrude from it and follow the course of 
the vessels. 

We also find other openings in the obturator membrane, particu- 
larly at its lower part; but these are less constant. 



























III. CHANGESOF THE PELVIC LIGAMENTS DURING PREGNANCY.* 


$ 944. Most usually, the bones of the pelvis have but a slight 
degree of motion on each other. Hence arises a question, whether 
this mobility is not increased under certain circumstances, and parti- 
cularly if this change does not supervene during pregnancy. 

Opinions differ in this respect. Some admit that the change occurs 
normally in every state of pregnaucy. Others think it supervenes 
only under certain circumstances, as when the bones are diseased, or 
after very difficult labours ; and others, that it never takes place. 

"The first of these opinions, already advanced by Pineau, is undoubt- 
edly the most correct; since, according to the testimony of the best 
observers as Sandifort and Hunter, about the period of parturition,the 
symphyses, especially that of the pubis, always become looser, broader, 
and yield more easily. Beside, the latter symphysis is always broader 
in those females who are mothers of several children, than in virgins, 
This phenomenon deserves to be pointed out, as it demonstrates that 
all- the parts interested in the act of parturition are analogously 
changed and become loose and more spungy. 4 

Finally, this change does not necessarily imply a real separation of 
the pubic cartilages, but only the softening of the fibro-cartilage, —a 
state in which the articular cartilages do not seem to participate, 
Tenon has maintained the contrary, but he is wrong: if the cartilages” 
have sometimes been found really separated, this state must be 
sidered as congenital or morbid; since this arrangement has been 
observed even in very young girls, or the loose surfaces of the carti 
lages were likewise rougb, or pus has been found in the cavity.F 

This softening begins to take place in the eighth month of pregnancy 
that is to say, precisely at that time when the lower region of the 
geuital organs begins to enlarge and to secrete a great quantity ok 
mucus, 


* S. Pineau, De distractione ossium pubis inpartu naturali, deque ralionibus qul= 
bus ea probatur; in libris de virginitatisnotis, graviditateet partu, book ii.—Sa 
fort, De pelvi ejusquein partu dilatatione, Leyden. 1763.— Hunter, loc. cit.— LU 
Sur P’&cartement des os du bassin, inthe Mem.de l’ac. de chir., vol. iv. Paris, 17 I. 
Hist. pp. 63—102.—Tenon, loc. eit. 1 Bi 

+ A sinwular case of the separation of the ossa pubis, in the Med. obs. and 
vol. ii. No. 28, 
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This phenomenon is important, as by it the pelvis is enlarged, and 
!the act of parturition is facilitated. We must not confound it with 
‘the separation and the rupture of the cartilages, which may result 
! from disease, either by destroying the fibro-cartilage between the two 
tcartilages or by detaching the latter from the surfaces of bone, where 
tthe fibro-cartilage separates from the two lateral cartilages ; so that 
tthen three cartilages are formed, two of which adhere, while the 
ecentral one is loose.* 


ARTICLE SECOND. 


OF THE 1LIO-FEMORAL ARTICULATION. 


$ 945. The ilio-femoral joint is formed by the fibro-cartilaginous 
pprolongation of the cotyloid cavity, a synovial capsule, a fibrous 
capsule, and an internal fibrous ligament. 


I, FIBRO-CARTILAGINOUS LIGAMENT. 


$ 946. The fibro-cartilaginous ligament of the cotyloid cavity, or 
the cartilaginous lip ( Lig. cotyloideum fibro-cartilagineum, acetabuli 
'abrum cartilagineum), is a complete triangular ring, formed of fibro- 
artilage, which is several lines high and thick. Itis thickest above 
and outward, and passes above the cotyloid fissure, so as to complete 
Ihe edge ofthiscavity. Its loose edge is sharp and looks a little inward; 
ence this ligament serves also to enlarge the cotyloid cavity, but con- 
irracts its circumference, although but slightly. 

- This ligament is formed entirely of cartilaginous substance only 
here it passes over the cotyloid fissure. 

The space below is filled by some bands, situated, one within, the 
ther witlhhout—the external and internal ligaments of the cartilaginous 
ip ( Lig. labri cartilaginei externum et internum), which are continuous, 
he first with the obturator membrane and both with the fibro-cartilage. 


1.SYNOVIAL CAPSULE. 


8 947. The synovial capsule (capsularis synovialis membrana) passes 
"om the bottom of the cotyloid cavity on the cartilaginous lip ($ 945). 
t is intimately connected with both, completely covers the external 
ace of the lip, then is reflected on itself at an acute angle, and finally 
scends loosely to go to the femur, There it is attached to thelower 
tremity of the neck, goes to the anterior oblique line, descending 
wer forward than backward, reflects at an acute angle from below 
oward, and blends with the cartilage which covers the head, 


* Tenon, loc. cit., Onsieme obs., p. 174. 
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The posterior, superior, inferior, and external parts of tbe cotyloid 
cavity are covered by a semicircular cartilage, which extends, on all 
sides except the cotyloid notch, even to the loose edge of the cavity 
and to the cartilaginous lip, from which it is evidently separated. This 
cartilage is intimätely connected with the synovial capsule. 

The anterior and middle part of the cotyloid cavity is the deepest, 
and has an irregular quadrilateral form : it is rough, but is not covered 
with cartilage. It contains much articular fat. The synovial capsule 
adheres but slightly in this place, and is separated un the bone by 
layers of fat. 


II. ROUND LIGAMENT. 


$ 948. Directly before the portion of the synovial membrane which 
passes on the space below the bridge formed by the cartilaginous lip, 
arises a quadrangular ligament about an inch long, called the round 
ligament of the femur (Lig. ossis femoris teres, s. rotundum). The ex- 
tremities of this ligament enlarge a little, and its outer end is attached 
to the bottom of the cavity in the head of the femur. Itretains this 
bone more firmly in its situation. 2 

It is formed of longitudinal fibres, which are attached to the upper 
and lower horns of the cotyloid fissure, and unite with the ligaments of 
the cartilaginous lip, and also with the lip itself; buttheyare covered 
in all their circumference by a sheath of synoyial membrane, which is # 
reflected on itself. t 

This ligament prevents the luxation of the femur upward, outward, 
and downward, as it prevents the femur from escaping in that direc- 
tion : it is at least necessarily ‚broken when this dislocation takes ) 


its being ruptured. = 
$ 949. Theround ligament is sometimes deficient, either primitively 
orfroma violent and often repeated compression of the ilio-femoral joint. 


1V. FIBROUS CAPSULE. 


8 950. The fibrous capsule (capsula fibrosa ossis femoris) is th 
strongest and most perfect of allin the body. Itarises above from the 
circumference of the inferior edge of the outer face of the cartilagino 
lip, unites very narrowly in its whole extent with the external face 
the synovial capsule, and is attached to thelower extremity of the head 
of the femur exactly in that part where the outer part of the capsule is 
reflected to cover the neck of the bone. Itis ‚very BEN at its upper 


of several superimposed layers of longitudinal fibres. Wi 
This capsule is protected by the adjacent muscles of the ie 
although the tendons of the muscles are not connected with it. 
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From its upper, anterior and internal part arise several bands, 
„which ascend obliquely toward the internal part of the anterior face of 
Üthe horizontal branch of the pubis and the anterior face of the obtu- 
frator membrane, with the fibres of which they are blended. 


ARTICLE THIRD. 


OF THE ARTICULATION OF THE KNEE, 
























$ 951. The knee-jointis the most complex articulation in the body ; 
“or the synovial capsule is not only strengthened externally by three 
Abrous ligaments, but the corresponding surfaces of the femur and tibia 
ıre attached within this capsule by strong fibrousligaments, which are 
ven their principal mode of union. From this arrangement, the 
'knee-joint is also the strongest of all. What renders the joint more 
womplex is, that the two bones are separated from each other by an 
ünterarticular cartilage. 


I. SYNOVIAL MEMBRANE, 


$ 952. The synovial membrane (membrana synovialis articuli genu) 
Krises some lines before the cartilage of the articular surface of the 
emur, and backward from directly above this same cartilage. It is 
tached below to all the circumference of the rough edge of the upper 
“ticular cartilaginous surface of the tibia. 
‚ Its upper and lower faces unite with the cartilages which cover the 
ieular surfaces of thetwo bones. A part of its anterior face covers 
sso the posterior face and the lateral edges of the patella; so that the 
tella slightly projects within the cavity. 
! Beside, its upper and anterior portion covers rather closely the lower 
rt of the extensor muscle of the leg, from which however it may be 
parated more easily than from the bone. The rest is united to the 
nt parts only by a very loose mucous tissue. 
I The lower part of the cavity which it thus forms is divided into a 
zht and a left portion; because a perpendicular fold is formed, which 
"loose upward and extends from the posterior intercondyloid fossa of 
'e fernur to the anterior part of its circumference behind the ligament 
t = patella, and which is attached in this place below the patella 
elf. 
"We find considerable accumulations of articular fat in many parts, 
jecially on the anterior wall, around the patella, in the fold we have 
entioned, and behind the condyles of the femur, 
"The whole capsule is very broad and loose, especially at its anterior 
et; less 80, however, on the sides, which must be ascribed to the 
ure of the motions of the leg, which are only flexion and extension. 
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The outer face of the synovial membrane is strengthened behind by 
oblique fibres, which descend from the external condyle of the femur 
to the internal condyle of the tibia. 


II. EXTERNAL FIBROUS LIGAMENTS. 


8 953. On the eircumference of the synovial membrane we find an 
internal and two external lateral fibrous ligaments. 


I. INTERNAL LATERAL LIGAMENT. 


8 954. The internal lateral ligament (Lig. laterale internum) is the 
strongest, and is formed of perpendicular fibres. It descends from the 
anterior part of theinternal face of the inner condyleto the upper part 
ofthe internal face of the tibia, where itis attached. Itis broader above 
than below and is triangular, the base of the triangle being turned for- 
ward. It prevents the articular surfaces from being dislocated inward. 


II, LONG EXTERNAL LATERAL LIGAMENT, 


8 955. The long, anterior, or external lateral ligament (Lig. genu 
laterale externum, s. longum, s. anterius) forms au oblong, rounded, 
firm band. Itis situated before the shortligament, between thelower # 
extremity of the external condyle, from the external face of which it 
arises below, and the anterior part of the external face of the heal of 
the fibula, to which it is attached. 


III, SHORT EXTERNAL LATERAL LIGAMENT. 


& 956. The short ewternal or posterior lateral ligament (Lig, genw 
laterale exlernum breve s. posterius) is still feebler than the preceding. 
It arises a little above, and halt an inch behind it, from the inferior part 
of the posterior face of the external condyle of the femur, goes a littl > 
obliquely from above downward and from within outward, and is 
attached to the summit of the head of the tibia, higher than the 
preceding. p: 

The two external lateral ligaments prevent the luxation of the knee= 
joint outward. The terms anterior and posterior are more convenienf 
than those generally used, as the length of both is the same or nearly 


the same. 


Ill. INTERNAL FIBROUS OR CRUCIAL LIGAMENTS,. 


8 957. The crucial ligaments (Lig. cruciata genu) are the ei 
of all the connections between the femur and the tibia. We find two 
an anterior and a posterior. 2 

The posterior i is longer, broader, and strouker than tbe other, ud its 
lower part is thicker but narrower than the upper part. It extends 





Oase y il I Zr Zen 





SYNDESMOLOGY. 193 


from the posterior extremity of the depression between the two con- 
äyles of the tibia, toward the anterior extremity of the posterior inter- 
condyloid fossa, at the internal face of the external condyle of the 
femur, where it is attached by a semicircular edge. Its direction is 
from below upward, from behind forward, and from within outward. 

The anterior arises from the anterior extremity of the internal point 
on the upper articular face of the tibia, goes outward, upward, and 
backward, crosses the preceding but does not touch it, and is attached 
a little behind it to the internal face of the outer condyle of thefemur., 

These ligaments unite the tibia to the femur firmly, and also limit 
the turning of these bones on their axes. The posterior opposes the 
rotation of the thigh outward and that of the leg inward, while the 
anterior prevents the rotation of the thigh inward and that of the leg 
outward. 


IV. SEMILUNAR CARTILAGES, 


& 958. The semilunar or falciform cartilages (cartilagines interar- 
ticulares genu semilunares, S. falcat)) derive their name from their form, 
Both are broader behind than before: the external edge, which is con- 

‘ yex, is much thicker than the internal, which is concave and terminates 
‘ obliquely in a point. The first adheres intimately to the synovial cap- 
 sule, while the second is entirely loose; but their two extremities are 
! attached by a strong fibrous ligament to the posterior part of theinter- 
ı condyloid fossa of thetibia. Another strong transverse ligament unites 
{them at their anterior extremities. Their inferior faces are plain, but 
(their superior are concaye to a greater or less extent, and pointed near 
ithe two extremities. Each rests on one of the portions of the cartila- 
{ginous face of the tibia, and corresponds to one of the condyles of the 
ffemur. They are separated by the eminence on the upper artieular 
e of the tibia, and their concave edges are turned toward each otber. 
The external faleiform cartilage is uniformly broader than the inter- 
snal in its whole extent, and also a little larger ; bence it covers more 
of the upper face of the external condyle of the tibia. Its posterior 
extremity is very firmly attached to the fossa placed behind the spine 
of the tibia. It is also attached to the femur by a very strong liga- 
ment, which arises more posteriorly, ascends obliquely from without 
Sinward between the two crucial ligaments, and is inserted directly 
behind the posterior, on theinternal face of the internal condyle of the 
femur, Its anterior extremity, which isreflected from before backward 
behind the anterior articular ligament of the two cartilages, is attached. 
0 the anterior part of the depression before the spine of the tibia, 
lirectly behind the lower extremity of the anterior crucial ligament. 
- The internal falciform cartilage is attached by its posterior extremity 
her inward and backward than the external, directly before the 
posterior crucial ligament, at the posterior extremity of the depression 
Jlaced behind the spine of the tibia, much farther forward and outward 
han the external, 
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These two cartilages elevate the edge of the upper articular surface 
of the tibia, and thus impede the gliding of the condyles of the femur ; | 
but they prevent particularly the compression of the femur and the 
tibia in the motions of the leg. 

$ 959. Of all the joints, the articulation of the knee is the most 
subject to morbid alterations of texture, although it is not often dislo- 
cated, since the arrangement and firmness of its fibrous ligaments 
admit of but slight motions, 

In this particularly, above all, other articulations, abnormal bones 
and cartilages are developed, which are at first attached to the synovial 
membrane by thin peduncles, but which in time are detached and 
isolated. 

This artieulation is almost the only one exposed to fungus of the 
Joints (fungus articulorum). 

These conditions depend, partly on its great size, or partly on its 
position, as it is exposed to mechanical injury and compression more 
than any other joint. 














ARTICLE FOURTH. 
OF THE ARTICULATIONS OF THE BONES OF THE LEG. 


$ 960. The bones of the leg are attached to each other at their 
upper, middle, and lower portions. " 


I. UPPER ARTICULATION. 


$ 961. The upper articulation of the two bones of theleg is formed 
by a short synovial membrane, the capsule of the head of the fibula 
(Lig. capituli fibule), which arises some lines above the head of the 
cartilaginous lateral articular facet of the tibia, and below the upper 
articular facet of the fibula, and the anterior face of which especially 
is strengthened by very strong transverse fibres, which extend from 
the internal edge of the head of the fibula to the external face of the 
upper extremity of the tibia, 


li. MIDDLE ARTICULATION. 


$ 962. The middle articulation is formed by the interosseous liga- | 
ment (Lig. interosseum, s. membrana interossea). This ligament is | 
thin and smooth; it gradually contracts from above downward, and is | 
formed of oblique fibres, which descend from the external edge of the 
tibia to the crest of the fibula. 
At its upper part we see aforamen, through which the anterior tibial } 
vessels and nerves pass, and another below for the peroneal artery. 
We also occasionally see in all its extent similar but smaller openings, 
Mi 
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It is situäted between the flexor and the extensor muscles of the leg; 
the fibres of which arise in part from its two faces. 


III. INFERIOR ARTICULATION. 


$ 963. Between theinferior extremities ofthe tibia and fibula a very 
narrow slip of the synovial membrane of the articulation of the foot 
extends in the form of a cul-de-sac, but there is no special articular 
capsule. This slip is attached by three broad fibrous bands. 


I. ANTERIOR TIBIO-PERONEAL LIGAMENT. 


$ 964. The anterior tibio-peroneal ligament (Lig. tibio-fibulare ante- 
‘ rius) arises from the external part of the anterior face of the lower 
\ extremity of the tibia, and is attached to the inner part of the anterior 
' face of the external malleolus. Itis formed of fibres which descend 
 obliquely from within outward. 


Il. POSTERIOR TIBIO-PERONEAL LIGAMENT. 


$ 965. The posterior tibio-peroneal ligament (Lig. tibio-fibulare 
} posterius) is formed of fibres, which follow the samej;direction as those _ 
© of the preceding ; they extend from the external part of the posterior 
# face of the inferior extremity of the tibia to the internal part of the 
} posterior face of the external malleolus. 


III. SUPERIOR TIBIO-PERONEAL LIGAMENT. 


$ 966. The superior tibio-peroneal ligament (Lig. tibia-fibulare supe- 
Frius)is formed of fibres similar to, but much shorter than the two pre- 
} Heceding, and extends from the external faceof the tibia to thejinternal face 
* Hof the fibula, directly above the inferior processes of these two bones. 
je $ 967. A division of the anterior ($ 963) and of the posterior ($ 664) 
# Mligament into two portions, an upper and a lower, is useless, and 
is Mödoes not naturally exist. 
5 
ie ARTICLE FIFTH. 


OF THE ARTICULATION OF THE FOOT. 







1. SYNOVIAL CAPSULE. 


& 968, The synovial capsule of the joint of the foot (membrana arti- 
li pedis synovialis) arises from the edge of the articular and cartila- 
nous face of the articulation of the tibia and fibula, and from the cor- 
esponding face of the astragalus. It blends with all these surfaces, 
nd sends a slip between the tibia and the fibula ($ 963). It is every 
ihere very loose, but loosest at its external part. 
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II. FIBROUS LIGAMENTS. 


'$ 966. The synovial capsule is covered forward, backward, and on 
the sides, by several bands, which do not unite in a fibrous capsule, 
and which extend from the tibia and fibula to the astragalus and cal- 
caneum. 


























I. ANTERIOR LIGAMENTS. 


$ 970. We may admit two anterior ligaments, an internal and an 
external. The central part of the anterior wall of the synovial capsule 
being loose, its two ligaments are much thinner than the others. 

The internal anterior ligament (Lig. anterius internum) is composed 
of perpendicular fibres, some of which ascend a little obliquely outward. 
It is larger than the external, and goes from one part of the anterior 
edge of the lower articular face of the tibia to the back of the scaphoid 
bone. 

The external anterior ligament (Lig. anterius externum) arises from 
the anterior part of the outer face of the external malleolus, and being 
formed of oblique fibres, proceeds from without inward and from 
behind forward, and is attached to the outer part of the anterior face 
of the body of the astragalus. It is usually formed of two bands, 
situated one at the side of the other, and separated by an interval. 
The upper band is much larger than the lower. The whole ligament 
has an irregular quadrilateral form. 


II. POSTERIOR LIGAMENTS. 


$ 971. Usually there are two posterior ligaments, one superficial 
and the other deep. The superficial posterior ligament (Lig. posterius 
superficiale) has an elongated cylindrical form, and extends from the 
internal edge of the external malleolus, below the insertion of the pos- 
terior tibio-peroneal ligament, to the centre of the posterior edge of the 
body of the astragalus, where it is attached to an eminence of this 
bone. Usually, a special and smaller band is detached from this point, 
which unites to the preceding, but goes in a contrary direction down- 
ward and outward, to be inserted in the upper part of the internal face 
of the tuberosity of the calcaneum. 

The deep posterior ligament (Lig. posterius profundum) is much 
stronger than the preceding, and is separateil from it by fat and cellu- 
lar tissue. It rests.directly on the posterior wall of the synovialcap- 
sule, and is formed of longitudinal and oblique fibres, which arise from 
the posterior edge of the lower articular face of the tibia, and from the 
under part of the inner face of the external malleolus. These fibres 
converge and go downward, and are inserted above the preceding liga= 

. ment in the posterior face of the body of the astragalus. Ri: 
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Sometimes the two ligaments are blended together. 
The fibres which come from the fibula are always the strongest, 


III. LATERAL LIGAMENTS, 


| $ 972. The lateral ligaments are much stronger than all the other 
fibrous ligaments. 


A. EXTERNAL LATERAL LIGAMENT. 


& 973. The external lateral ligament (Lig. laterale externum fibule 
recium, s. perpendiculare, s. medium, s. triquetrum)) is much longer from 
above downward than from before backward, and gradually enlarges 
„in the first direction. It extends from the summit of the internal mal- 
leolus to the external face of the calcaneum, to which it is attached, 
after dividing into an anterior and a posterior fasciculus. 


B. INTERNAL LATERAL LIGAMENT., 


& 974. The internal lateral ligament, called generally the Zriangular 
| igament, and which might be called the frapezoid (Lig. laterale inter- 
ı num deltoides, trapezium), goes from the inferior edge of the internal 
ı malleolus to the internal faces of the astragalus and calcaneum. Itis 
! more broad than high, is lower than the external, butis broader and 
sasstrong. It blends with the inner anterior ligament forward, and 
‘ with the internal portion of the deep posterior ligament backward, 


ARTICLE SIXTH. 


OF THE LIGAMENTS OF THE TARSUS, 











8 975. All the bones of the tarsus are confined by short and thick 
“synovjal capsules, over which in many parts fibrous ligaments are 
ee: nded. The latter are divided into those of the back, of the sole, 

of the tibial and fibular edges of the foot. 





I, LIGAMENTS OF THE POSTERIOR RANGE, 
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I. SYNOVIAL CAPSULE. 


$ 976. The two bones of the posterior range are. united by two 
synovial membranes, a proper and a common. 
The proper synovial capsule (capsula propria astragalo-calcanea) 
ses below from the edges of the upper and cartilaginous face of the 
yody of the calcaneum, extends a little backward, over the portion of 
Khis same face, which is not cartilaginous, and is attached above to 
«he corresponding eircumference of the cartilage on the cartilaginous 
ferior face of the body of the astragalus. 
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The common synovial capsule (capsula communis, s. astragalo-calea- 
neo-scaphoidea) will be described hereafter. Itis situnted between the 
upper cartilaginous face of the anterior process of the calcaneum and 
the lower face of the head of the astragahıs, 


II. FIBROUS LIGAMENTS. 




















8 977. The two synovial capsules are strengthened in several parts 
by fibrous ligaments, and the proper capsules particularly by the late- 
ral and the posterior ligaments of the articulation of the foot ($ 971). 

Besides, a broad internal ligament extends from the internal part of 
the posterior face of the body of the astragalus, to the posterior part of 
the internal face of the calcaneum, and is called the internal and pos=' 
terior astragalo.calcanean ligament (Lig. astragalo-calcaneum internum, 
Ss. posterius). 

The anterior face is confined by an internal and an external 
ligament. 

The internal anterior astragalo-calcanean ligament (Lig. astragalo- 
calcaneum internum anterius) extends from the internal extremity 
of the cartilaginous surface of the anterior process of the calcaneum 
to the internal face of the astragalus. * 

The external astragalo-calcanean, or interosseous ligament (Lig. 
astragalo-calcaneum externum, S. inferosseum) is composed of five on six 
very strong fasciculi, which are situated behind one another, and which 
diminish in length very much from behind forward and also from with- 
out inward. These fasciculi go from the external rough part of the 
upper face of the anterior process ofthe calcaneum to the external face 
of the neck and head of the astragalus, and to the channeled and acar- 
tilaginous part of the inferior face which separates the upper faces of 
the body and the anterior process. They fill the large space between 
these two bones, 


I. OF THE LIGAMENTS BETWEEN THE ANTERIOR AND THE. 
POSTERIOR RANGE. Fi 


I. SYNOVIAL CAPSULES, 


8 978. There are two synovial capsules, one for the astragalus, th 
calcaneum, and the scaphoid bone; the other for the calcaneum and th 
cuboid bone. 

The first, or the astragalo-calcaneo-scaphoid capsule, has already 
been mentioned ($ 976). It arises from the margin of the anteri 
articular face of the astragalus, forms a cul-de-sac backward, 
is reflected on the upper articular face of the anterior process 
the calcaneum, and goes to the circumference of the posterior articular 
face of the scaphoid bone, and is blended with its posterior CAr- 
tilaginous face. 
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The proper, or tbe calcaneo-cuboid .capsule (capsula synovialis 
+ ealcaneo-cuboidea), extends between the corresponding articular faces 
i of these two bones. 


II. FIBROUS LIGAMENTS, 


& 979. The astragalus and the calcaneum are united to the 
sscaphoid bone, and this latter to the cuboid bone by external fibrous 


Hligaments. 






















A, CALCANEO-SCAPHOID LIGAMENTS, 


$ 980. There are two calcaneo-scaphoid ligaments (Lig. calcaneo- 
sscaphoidea), a superior and an inferior. 

The superior is much weaker than the other, and arises from the 
anterior edge of the rough portion of the tuberosity of the calcaneum, 
sand ascends obliquely from behind forward, and from without inward, 
where it is attached to the external extremity of the back of the sca- 
phoid bone. 

The inferior, much stronger than the superior, being formed of 
everal distinct bands, is more broad than long. It extends from the 
anterior edge of the tuberosity of the calcaneum to the external part 
hof the inferior face of the scaphoid bone. It forms, conjointly with 
she calcaneum and scaphoid bones, a cavity for the head of the 
stragalus. 

B. ASTRAGALO-SCAPHOID LIGAMENT. 


-& 981. The astragalo-scaphoid ligament (Lig. astragalo-scaphoi- 

im) covers all the upper surface of the synovial capsule of the two 
ones. It isformed of thin fibres, the direction of which is from before 
ackward. Some of these fibres proceed even to the cuneiform bones. 


€. CALCANEO-CUBOID LIGAMENTS, 


1 & 982, The calcaneum is united to the cuboid bone by superior, 
nal, and inferior ligaments, 

) The superior ligaments (Lig. calcaneo-cuhoidea superiora s. dorsalia) 

e usually three in number, placed successively from without inward. 

hey form thin and flat bands, which increase progressively in 

ngth, from within outward, and are situated between the upper edge 

? the articular face of the calcaneum and the same edge of the cor- 

“sponding face of the cuboid bone. 

} The external ligament (Lig. calcaneo-cuboideum externum s, fibulare) 
ends as high as the cartilaginous faces of the two bones, on the out- 

les of which they are attached. It is also thin, but stronger than the 

or. 

be inferior ligament (Lig. calcaneo-cuboideum inferius s. plantare 

be considered as formed by three superimposed layers, each of 





er 


8 


e 





















200 DESCRIPTIVE ANATOMY. 


which is stronger than the other ligaments of these bones, and which 
unite to form one of the strongest fibrous ligaments of the tarsus, 
perhaps the strongest even in the whole body. 

The superficial layer, the longest and strongest, arises directly from 
the lower face of the tuberosity of the calcaneum, and is attached to 
all the tuberosity of the cuboid bone. i 

The central layer is much shorter and narrower, and is notentirely 
covered on the inside by the preceding. We ought, properly speaking, 
to consider it as a continuation of the inferior calcaneo-scaphoid 
ligament ($ 980). It arises from the inner part of the anterior edge 
of the articular face of the calcaneum, and is attached behind to the 
internal part of the rough inferior face of the cuboid bone. 2 

The deep layer is entirely covered by the superficial; but by the 
centrallayer, only atits internal part. It is formed of fibres which go 
more obliquely from without inward and forward. It arises from the 
same parts of the two bones, but a little more externally. 



















Ill. LIGAMENTS BETWEEN THE BONES OF THE ANTERIOR RANGE. 
I. SCAPHOIDO-CUBOID LIGAMENTS. 


$ 983. The scaphoid and cuboid bones are united, especially pos- 
teriorly, in their whole extent by the interosseous "Yigament (Lig. 
interosseum scaphoideo-cuboideum), the fibres of which are oblique, 
short, and very compact. We usually find a er capsule before 
this ligament. 

v4 & 984. The external fibrous ligaments are two— 

EN .. . ist. The dorsal scaphoido- -cuboid ligament (Lig. scaphoideo- -cuborä 
ei .deum dorsale) which is square, and arises from fibres which extend 1 
obliquely from behind forward, and from within outward. Itgoes 
from the external edge of the soaphaid to the centre of the upper fa 
ofthe cuboid bone. 

2. The plantar, (Lig. scaphoideo-cuboideum "plantare) has the sa 
form and direction as the preceding, but is composed of fıbres which 
are more detached from each other : it extends from the centre of the 
inferior face of the scaphoid bone to the centre of the u = of 
the cuboid bone. 


a 
II. LIGAMENTS BETWEEN THE SCAPHOID AND CUNEIFORM zn 


$ 985. The ligaments which unite the scaphoid & the three un 
For bones, are a synovial capsule and fibrous ligaments. 


A. SYNOVIAL CAPSULE. 


8 986. The synovial capsule is situated between the commencem en 
of the anterior face of the scaphoid bone, and the posterior face of the 
three cuneiform bones, It also penetrates between the latter. 
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B, FIBROUS LIGAMENTS. 


$ 987. a. The fibrous ligaments are, the dorsal, the internal, and the 
pplantar. 

We may admit two dorsal ligaments (Lig. scaphoideo-cuboidea 
ddorsalia), an internal and an external. 

The internal is triangular, and extends from the anterior and exter- 
anal part of the upper face of the scaphoid bone to the upper face of the 
second cuneiform bone. Its fibres go forward and outward. 

The external is smaller than the other, from which it is entirely 
parated, is square, and formed of fibres which proceed in the same 
Idirection. It arises more externally, immediately at the side of the 
preceding,and is attached to the upper face of the third cuneiform bone. 
Mt is blended with the dorsal scaphoido-cuboid ligament ($ 984). 
b. A strong internal ligament, (Lig. scaphoideo-cuboideum internum), 
ihe fibres of which are straight and almost horizontal, extends from the 
anterior edge of the internal face of the scaphoid bone to the posterior 
joart of the inner face of the first cuneiform bone, and unites these two 
Jones in their whole extent. 
€. We may admit three plantar ligaments. The internal, the 
strongest is the continuation of the preceding, but is thicker than it. 
#t is square, änd its fibres, which are straight, extend from the 
aberosity of the scaphoid bone to that on the inferior face and the 
joosterior edge of the first cuneiform bone. { 
The central is feebler, but longer, and arises at the side of the pre- 
eding a little more externally. It goes obliquely from before back- 
vard, and from without inward, to the posterior part of the inferior 
dge of the second cuneiform bone. 
The external, which is feebler and situated more deeply, is composed 
'f detached, oblique, and transverse fasciculi, ft extends from the 
ernal and anterior part of the inferior face of the scaphoid bone, to 
he posterior extremity of the inferior edge of the second and third 
uneiform bones. 





























Kr. LIGAMENTS BETWEEN THE CUBOID AND CUNEIFORM BONES, 


' $ 988, These ligaments are, a synovial capsule and two fibrous 
Ygamenls. 

' The synovial capsule is situated between the cartilaginous points of 
ae cuboid and of the third cuneiform bones, 

' There are two fibrous ligaments, a dorsal and a plantar, 

a4. The dorsal ligament, which is not constant, being often entirely 
Wplaced by the dorsal scaphoido-cuboid ligament ($ 984), when it 
ists, is very feeble, and is situated at the external edge of this last : 
Fis formed of longitudinal fibres, which extend from the back of the 
5 bone to the posterior extremity of the back of the third cunei- 
m bone, 
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b, The plantar ligament is much stronger, and is formed of several 
distinct fasciceuli, the anterior of which is the largest, and which allex- 
tend transversely from the internal edge of the plantar face, and from 
the lower part.of the inner face of the cuboid bone to the inferior face 
and to theinferior part of the internal face ofthe third cuneiforn bone, 


SS 
IV. LIGAMENTS OF THE CUNEIFORMN BONES. Er 


8 989. Ist. The synovial capsules between the three cuneiform bones, 
arise from the common capsule between the scaphoid and the cundi- 
form bones ($ 986). E 

2d. The fibrous ligaments are— i r 

a. The dorsal ligaments,which form several feeble layers of oblique 
and transverse fibres, which extend from the first to the second, and 
from this to the third cuneiform bone, B 

b. The interosseous ligaments, which are very firm transverse fibres, 
extend between the internal faces of the first and second, and of 
the second and third cuneiform bones, where there is no slip from the 
synovial capsule. 

c. The plantar ligaments are firm but isolated and usually oblique 
bands, which go from the posterior part of the internal face of the first 
cuneiform bone to the posterior extremity of the inferior edge of the 
second, and from this to the posterior extremity of the inferior 
edge of the third. They unite with the interosseous and plantar’ 
scaphoido-cuboid ligament. 













ARTICLE SEVENTH 


OF THE LIGAMENTS BETWEEN THE TARSUS AND METATARS 
I. SYNOVIAL CAPSULE. 


$ 990. The synovial membrane between the bones of the metatär- 
sus on one side, thethree cuneiform and the cuboid bones on the other, 
are not arranged in the same manner in all parts nor in all subjee 
We however find a special synovial membrane between the ante 
extremity of the first cuneiform bone and the posterior extrei 
of the first metatarsal bone. = „ R 
Usually, the second metatarsal bone is united to the three cuneif ei 
bones by a common synovial capsule. 5 
We find a third synovial membrane between the third metat 
and the third cuneiform bones. t 
Finally, the fourth and fifth metatarsal bones are united 10 
cuboid bone by a common capsule, 


4 Ber 
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I. FIBROUS LIGAMENTS. 


$ 991. The fibrous ligaments which strengthen these synovial mem- 
boranes are divided into dorsal and plantar. 
a. The dorsal form several square and thin bands, which go from the 
upper face of the bones of the metatarsus corresponding to the 
arsal bones, to the posterior extremity of the latter. The fibres 
ff the external are a little oblique from within outward and from be- 
Jind forward ; those of the internal go directly from before backward. 
b. The plantar correspond to the dorsal: they-are however, except 
ae first, a little weaker. They are strengthened by the tendons of the 
bialis anticus and posticus muscles. 
We see also strong fibrous bands, which go from some of the meta- 
arsal to the tarsal bones which do not articulate with them; for 
astance, from the base of the second and fourth metatarsal bones to 
ae anterior extremity of the third cuneiform bone going directly 
som before backward, and from the plantar face of the posterior ex- 
ty ofthe fifth metatarsal bone, transversely, to the extremity 
© the third cuneiform bone. 
4 The posterior part of the circumference of the articulation of the first 
sneiform bone with the metatarsal bone of the first toe is also 
mronished with strong ligamentous fibres, which go directly from 
fore backward. 
























ARTICLE EIGHTH. 


OF THE LIGAMENTS OF THE METATARSAL BONES AND 
PHALANGES. ö 


I. METATARSAL LIGAMENTS., 
I. POSTERIOR LIGAMENTS. 


5 992. The metatarsal bones, except the first, have the correspond- 
# faces of their posterior extremities covered by slips of the synovial 
mbranes extended between them and the bones of the anterior 
"ge of the tarsus ($ 990). Zi 

"he fibrous ligaments resemble those of the metacarpus ($ 919 
21). They are divided into dorsal, middle, and plantar. 

“he upper or dorsal (Lig. ossium metacarpi dorsalia) are formed of 
usverse fibres, which arise from the dorsal side of the corresponding 
ss of the posterior extremity of the adjacent bones. We find only 
e of them, because the metatarsal bone of the first toe does not 
wulate in this manner with the second. The upper ligament is how- 
"here replaced by an analogous ligament, which extends from the 
*cuneiform bone to the base of the second metatarsal bone, 
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The middle or interosseous ligaments (Lig. ossium metatarsi media 
Ss. interossea) are sometimes only three innumber, and proceed obliquely 
from above and inward to go to the next metatarsal bone ; more fre- 
quently however there are four. Similar fibres exist also between the 
first and second metatarsal bones. 
The inferior or plantar ligaments (Lig. ossium metatarsi inferiora s, 
plantaria) are like the dorsal, only three in number, and are the 
strongest. The ligament between the first and second metatarsal bone 
becomes a very strong fibrous layer, which extends from the firsteunei- 
form bone to the second and third metatarsal bones. $ 
The fibres of this very long ligament proceed in a direction opposiä e- 
to that of those between the fourth and fifth metatarsal bones; that is, 
the former go from behind forward and from within outward, the latter 
from without inward and from behind forward, so that they converge 
anteriorly. 


II. ANTERIOR LIGAMENTS. 


8 993. On the plantar face between the anterior extremities of all 
the metatarsal bones, are very strong square ligaments, formed oflon- 
gitudinal fibres, which are attached to the synovial capsules rather than 
to the bones. These are called the anterior metatarsal ligaments (Lig. 
metatarsi anteriora plantaria), j 


4 
II. LIGSAMENTS OF THE TOES. 


$ 994. Synovialcapsules, with lateral and inferior fibrous ligamentsy 
exist between the posterior phalanx of each toe and the corresponding 
metatarsal bone, and also between the different phalanges. The final 
phalanges also have ungual ligaments. These parts being similar t0) 
those of the hand ($ 922—927), it is unnecessary to describe them. 
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BOOK Il. 


u 


OF MYOLOGY. 


8 995. The general characters of the muscles * have been men- 
ioned in our General Anatomy. We shall here describe only the voluntary 
uscles, and not alleven ofthese‘; but shall confine ourselves to those 
xhich move the bones ; the history of all the others being placed more 
teonveniently after the description of the parts which they move, with 
which we must first be acquainted, if we wish to have an exact idea of 
he attachments of the muscles and of their modes of action. The sys- 
“ern of the involuntary muscles is distributed in the vascular system 
and the viscera, in describing which also they will be examined. 

$ 996. We consider as single muscles all those parts of the mus- 
ar system which can be separated from each other without dividing 
he fibres. In this manner we count in the normal state two hundred 
nd thirty-eight different muscles, six of wbich are unmated and com- 
H0sed of two parts which unite on the median line, and two hundred 
und thirty-two are in pairs; so that the whole number of the muscles 
ss four hundred and seventy. 

The nomenclature of these muscles is not uniform : for a long time 
he inconvenient method of numbering them was used. It is, however, 
'oqually inconvenient to establish a uniform principle of nomenclature 
myology, by changing the names of the muscles into descriptions 
ftheir situations and attachments, as Dumas and Chaussier have 
one ; for then the extremely long and very complex names resemble 
ach other too much. 

The muscles derive their names principally from their modes of 
tion, their attachments, their form, and their volume, 


‘* Among the deseriptions we shall mention: Stenon, Zlementorum myologie 
echnen, Aınsterdamm, 1669.—Douglas, Myographi@ comparat@ specimen, Ley- 
n, 1729.—Garengeot, Myologie humaine et canine, Paris, 1728.—Albinus, Mis- 
ria musculorum'hominis, Leyden,1734.—Duverney, ?’ Art de dissäquer methodi- 
t les muscles du corps humain, Paris, 1749.—G. F. Petersen, Gründliche 
nwiesung zu der Zergliederung der Muskeln des menschlichen Körpers, Ham- 
arg,1736,—J. Innes, A short account of the human muscles, Edinburgh, 1788,—J. 
„ Walter, Myologisches Handbuch, Berlin, 1777.—Sandifort, Deseriptio mttsou- 
hominis, Leyden, 1781. Gavyard, Traitd de myologie suivant la methode de 
esault, Paris, an vii.— Fleischmann, Anleitung zur Kenntniss der Muskeln des 
hlichen Körpers, Erlangen,1811.—The principal plates äre: G.Cowper, My- 
omia reformata, London, 1724.—Myologie complete en couleur et de grandeur 
turelle, Paris, 1746. Albinus, Tabula sceleti et musculorum corporis humani, 
eyden, 1747,—Duverney, Tabule anatomice, 1748.—G, G. Müller, XII. Kup- 
/ afeln welche die meisten kleinen und zarten Muskeln des menschlichen Kör- 
s vorstellen, Erfort, 1755.—J. Innes, Eight anatomical tables of Ihe human 
an containing the principal parts of the skeleton, muscles, etc., Elinburgh, 
76.—J. Bell, ii enplaining the analomy of the hones, muscles, und 
, London, 1808,- Lewis, Views of the muscles of Ihe human body, London, 
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For the same reason that we commenced in osteology by deseribing 
the vertebral column, we shall mention first the museles of the trunk, 
then those of the head, and lastly those of the extremities. 

These three large divisions of the body, from the great number of 
their muscles and the different layers that they form, are usually sub- 
divided into a greater or less number of regions (regiones), which mo- 
dern writers have too extensively multiplied, by insulating the descrip- ° 
tions of the different muscles and by disregarding undoubted analogies. 

‘When about to describe the muscles, a great difficulty presents itself 
relative to the order which we should adopt. Must we follow the 
anatomical order, which regards only the situation and the manner in 
which the different layers succeed each other? or the physiological 
order, which is founded on their action, so that those muscles which 
should be considered together or immediatly after each other, according 
to the first method, are separated from each other and.allied on the con- 
trary to others, which the anatomical order would separate from them ? 
Thus, for instance, many of the muscles which move the upper extre- 
mities are muscles of the back if we consider their situation; so that 
they are generally referred to this region. The custom of considering 
the muscles according to their situation and the order in which they 
succeed each other is also proper ; since it presents all their relations 
more exactly and allows us to demonstrate the different layers in the 
presence of the pupil. This then is the order which we shall adopt, 
always however with the proviso mentioned above ($ 995). 


SECTION 1. 
OF THE MUSCLES OF THE TRUNK. 


$& 997. The muscles of the trunk are divided into those wbich move’ 
the different bones of the trunk and head, and into those which go from 
the trunk to the first two divisions of the upper limbs:: the latter, al- 
though they do not act on the bones of the trunk, deserve to be con-’ 
sidered in this place, because many ofthem form the external layers of 
the muscles situated on the trunk and cover'the others. The best 
method of classing them is to make two series— 

1. The posterior muscles of the trunk, or the muscles of the back and 
the posterior muscles of the neck. 

2. The anterior muscles of the trunk, or the muscles of the abdomen 
of the thorax, and of the anterior part of the neck. 
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-CHAPTER 1. 


MUSCLES OF THE BACK, 






























$ 998. The muscles situated on the posterior part of the trunk, or 
(on its dorsal side (musculi dorsales), form several superimposed layers, 
\which are four in number, and which differ in their attachmentsfand 
also in their modes of action. The external musecles are for the most 
jpart larger, but they are fewer. They cover the other muscles of the 
Vback and belong to the class of the broad muscles. Those below them 
dare more oblong ;j most of them are short, especially those situated 
smost deeply. Some are composed of several short separate bellies. 
„In regard to the functions and attachments of these muscles,we may 
ssay, that most of them belong to the vertebr, the head, and the rribs;; 
for but few are attached to the bones of the upper extremities. 

The superficial belong to the second section and the deep-seated to 
che first. 

The direction of the fibres is not the same in all. In some for instance, 
5 the trapezius and the latissimus dorsi, it varies in the different 
egions. But in most of the others it is the same every where. We 
onay remark generally, that no muscle of the back is composed entirely 
of longitudinal fibres, which are found only in the centre of the trape- 
kius and in the upper part of the latissimus dorsi. The fibres of all the 
thers are more or less longitudinal. The latter may be referred to 
Inaree classes. 

‚ First, those which ascend in a straight line and which move the 
arts in that direction. These are the sacro-lumbalis and longissimus 
si muscles, the cervicalis decendens, the interspinales and their cor- 
»sponding muscles, the rectus capitis posticus major and minor, the 
htertransversarii, and the lateral muscles of the head, which cor- 
»spond to them ; these may be called the straight muscles of the back 
M. dorsales recti). 

! Seeond, those which descend obliquely outward; some arise from 
® spinous processes, and are attached to the transverse processes of 
elower vertebrze, to the ribs, or to the scapula;; others proceed from 
‚e transyerse processes and go to the scapula or to the ribs; finally, 
me proceed from one rib to the following. We may call them the 
sseending oblique muscles (M. dorsales obliqui descendentes) from 
“eir analogy to abdominal muscles ; these are, considering them from 
üthout inward, the levator scapula, the rhomboidei, the serratus anti- 
s and postieus, the complexus, the digastricus, the spinales colli, the 
nispinales dorsi, the multifidus spinz, the obliquus capitis superior, 
» supracostales, the scaleni, and the intercostales externi. 

hird, those which descend obliquely outward, or the ascending 
ique muscles (M. obliqui dorsales ascendentes), They extend either 
m the transverse to the spinous processes, or from the internal 
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part of these Jatter to the bones situated more externally. They are, 
eonsidering them from the surface internally, the splenii, the serratus 
posticus inferior, the transversalis, the complexus colli, and the 
obliquus capitis inferior muscles, 
























ARTICLE FIRST. 
MUSCLES OF THE FIRST, SUPERFICIAL, OR EXTERNAL LAYER. 


$ 999. The external layeris composed of two muscles, the trapezius } 
and the latissimus dorsi, which are attached not only to the bones of | 
the trunk and which serve principally to move the upper extremities, 


I. TRAPEZIUS. 


$ 1000. The trapezius musele, Dorso-sus-acromien, Ch. (M. cucul- 
laris, s. trapezius) is so called from its position and its figure when 
united to that of the opposite side. In fact each of these muscles has 
aninequilateral triangular form, the base of which looks inward. They 
unite on the median line, from the centre of the squamous portion of 
the oceipital bone to the last dorsal vertebra, so that they cover the” 
region of the neck, the back, and the shoulder. This muscle at its. } 
lower part is still more superficial than the latissimus dorsi, the” 
upper and inner part of which it covers. 

This broad, flat, and thin muscle arises, first, from the external 
oceipital protuberance, and from a greater or less portion of the upper? 
curved line of the occipital bone, and rarely also from the mastoid pro= 
cess of the temporal bone; second, from the cervical ligament, where 
it blends with that of the opposite side; third, from the spinous pro= 
cesses of the last cervical, and of the eighth, ninth, tenth, eleventhy 
and twelfth dorsal vertebr&, also from the interspinal ligaments, 
where tlıe muscles of the two sides meet. The fibres which come 
from this last point have in general a very short tendon, except at the 
centre and at the inferior extremity. 4 

The muscle is attached to the posterior edge, and to the upper fac e 
of the external or posterior part of the clavicle, to the acromion pros 
cess, and to almost all the loose edge of the spine of the scapula. 

The upper fibres descend obliquely from behind forward and fi 0 
within outward, the centre are longitudinal, and the inferior ascend 
from within outward ; it is much thicker at its upper than at its low ® 
part, and is broadest in the centre. Its fixed point is the vertebri 
column, so that it acts Meeipals on the scapula and clavicle, whit 
it draws upward by its upper part; inward, backward, and from er 
side of the opposite shoulder, by its central part ; below and inward b 
the lower portion. When all its parts contract simultaneously, it ds 
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these bones, and with them the whole upper extremity, backward. Its 
upper portion also draws the head backward and bends the neck. 


II. LATISSIMUS DORSI. 


$ 1001. The latissimus dorsi muscle, Lombo-humeral, Ch. occupies 
the lower part of the back and the whole lumbar region. Its form is 
triangular, and it arises from the summit of the spinous processes of 
from four to eight of the lower dorsal, of all the lumbar, and of 
the sacral vertebr&, from the transverse processes of the sacrum, 
where it is continuous with the glut@as maximus muscle, and from 
the outward lip of the central portion of the crest of the ilium, by a 
terdon which gradually enlarges from below upward, and finally 
becomes very large; and lastly, from the external face of the four 
lower ribs, near their anterior extremity, byfour fleshy digitations, be- 
tween which the lower digitations of the obliquus abdominis externus 
muscle are situated. It is attached by a strong tendon to the poste- 
rior lip of the bicipital groove of the humerus, directly behind its small 
‘ tubercle, so that it forms the external wall of the hollow of the axilla. 
The centre of its upper edge covers the inferior part of the scapula, and 
it is usually strengthened in this place by a strong fasciculus, which 
i arises from the inferior angle. 
The tendon of the latissimus dorsi turns from below upward 
‘ and from behind forward on the inferior edge of the teres major mus- 
tele, with which it is for the most part united. But towards its extre- 
imity they most generally separate, and a large bursa mucosa exists 
Ibetween them. At its point of insertion it unites slightly with 
Sthe tendon of the pectoralis major muscle. Towards its internal ex- 
Stremity, the inferior edge of its tendon sends a tendinous band to the 
Übrachial aponeurosis. A second is detached from its posterior face, 
dand goes to the small tubercle of the humerus. 
The latissimus dorsiis very thin in its inner part, especially at its 
Supper portion, but gradually increases in thickness from within out- 
wward and is finally considerably tbick, Its upper fibres are longitu- 
and the lower ones are oblique; the latter become straighter 
they arise more externally, and are finally almost perpendicular. 
is muscle acts principally on the upper extremities which it draws 
nward and backward; hence the obscene but very significant term 
nitersor or aniscalptor. When however the upper extremity is fixed, 
t will draw the ribs to which it is attached upward and outward, so 
tit acts whenever respitation is very much impeded. Farther, it 
ill, under the same eircumstances, move the trunk upon the upper 
xtremity, and raise or bend it. 
{$ 1002. A fleshy or tendinous band not unfrequently (about once in 
irtytimes) detaches itself from the upper part ofthe latissimus dorsi, 
fore the coraco-brachialis muscle, and goes totheposterior face of the 
endon of the pectoralis major muscle, to which it is attached. This 
culiar arrangement, which is found in the normal state in the mole 
T2 
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and in birds, renders the brachial vessels and neryes very liable to com- 
pression.* Sometimes also, but more rarely, a similar band goes to 
the coracoid process of the scapula, where it unites with the upper 
extremity of the coraco-brachialis musele.r 


ARTICLE SECOND. 


MUSCLES OF THE SECOND LAYER. 


8 1003. "The second layer is formed by the rhomboidei, the levator 
anguli scapul&, the splenii, and the serrati muscles, which partially or 
wholly cover each other. All are thin, and vary in length and breadth, 


RHOMBOIDEI MUSCLES, 


8 1004. The rhomboidei muscles, Dorso-scapulaire, Ch. are the most 
superficial; they occupy most of the space between the vertebral 
column and the scapula. 3 


A. RHOMBOIDEUS MAJOR. 


81005. The rhomboideus major, or the inferior rhomboid muscle, 
arises by short tendons from the lateral part of the summits of the ; 
spinous processes of the four, and sometimes of the five, upper dorsal 
vertebr&, sometimes even of the lastcervical vertebra, andisattached 
to most of the external lip of the base of the scapula, from its trian- 
gular surface to near its inferior angle. Its fibres are parallel, aud 
go obliquely outward and downward. 3 


B, RHOMBOIDEUS MINOR, 


81006. The rhomboideus minor, or superior rhomboid muscle, is 
situated directly above the preceding, and is sometimes blended with” 
it. It is about one fourth the size ofit. It arises from the first dorsal, 
and from the seventh and sometimes the sixth and fifth cervical verte- 
br, and is attached, its fibres having the same direction, to that part ” 
of the base of the scapula which the preceding does not occupy. At 
its origin, it is at first blended with the serratus magnus muscle which 
passes over it. : 4 

The uses of these muscles are nearly the same; they draw the sca- 
pula upward and backward, and consequently act in shrugging the’ 
shoulders. 


* Wardrop, in the Edin. Be vol. viii. p 282.—Kelch, Beyträge zur? 
pathologischen Analomie, 1813, p. 34, Berlin.—We have also seen this anoma 5; 2 
+ Rosenmüller, var. musc. p. 5.—Kelch, loc. eit. p. 35. We have seen this 


variety also: 
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II. LEVATOR ANGULI SCAPULE. 

































$ 1007. The levator anguli scapulee muscle, Trachelo-scapulaire Ch. 
{M. levator scapul®, s. angule, M. patientie) is situated behind and 
on the side of the neck, over the rhomboidei muscles. It is longer, 
but thicker and more rounded than these muscles. It arises from the 
| posterior tubercle of four, and more rarely ofthree or five, of the upper 
{cervical vertebr&, by as many digitations, which are at first tendinous, 
(generally very long, and which, especially the first, remain distinct 
{through the whole length of the muscle. These digitations, the first 
tof which is much the strongest, unite in acommon belly, which de- 
sscends obliquely backward and outward, and is attached by short 
ttendinous fibres to the upper angle of the scapula. It is rare to find 
sonly two digitations which are attached to the first two vertebre& ; 
Khowever we have once observed this arrangement which was perfectly 
ssymmetrical on both sides; at the same time, the levator scapul® was 
eeompletely divided into two muscles, an internal above, an external 
bbelow ; the latter was inserted in the commencement of tbe spine. 
This formation is similar in more than one respect to what is seen 
“in animals: in fact, in most mammalia, the levator anguli scapulae 
muscle has but two or three digitations, which are always attached to 
Iche upper cervical vertebra, seldom to the oceipital bone. On the 
other hand, in apes this muscle is inserted into the spine ofthe scapula, 
and in the dolphin covers the surface of this bone, 

Its upper tendons are blended with those of the splenius colli and of 
he cervicalis descendens. In its course it lies above the splenius 
muscle and is covered below by the trapezius. 

This muscle corresponds in its situation and its action to the rhom- 
oidei muscles, of which we recoenize that it isonly a repetition when 
ve find it Jivided into several bellies, each of which is attached to but 
vertebra, 

It draws the upper angle of the scapula upward, but at the same 
me turns it round its axis, and depresses the region of the shoulder 
hen it acts alone ; so that it is the antagonist of the trapezius and 
erratus magnus muscles, When it contracts at the same time with 
1e rhomboidei and trapezius, the shoulder is directly elevated. When 
upper extremities are fixed, itdraws theneck to its side, if only one 
muscle acts ; but if both contract, the neck is fixed and kept straight. 
18 1008, Sometimes a long slip is detached from this muscle, which 
des between the scapulx and the vertebral column, an arrangement 
ınilar to what is seen in the dolphin. 


III, SERRATI MUSOLES. 


15 1009. The posterior serrati muscles (M. serrali, s. denlati postiei 
nerior el inferior) form in fact butasingle muscle, since they are united 
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by an aponeurotic expansion. Both arise from the spinous processes 
of the vertebr®, and are attached to theribs. The inferior is covered 
by the latissimus dorsi, the upper by the trapezius and the rhomboidei 
muscles; both are broad and thin. They are both square, and are 
attached by several digitations to the ribs. 


A. SERRATUS POSTICUS SUPERIOR. 


81010. The serratus posticus superior muscle, Dorso-costal, Ch., 
usually arises by a broad tendon from the spinous processes of the last 
cervical and of the first and second dorsal, rarely also from the sixth 
cervical and from the third dorsal vertebr&. Its fibres are directed 
obliquely downward, and divide most frequently into four and more 
rarely into three digitations, which are attached to the upper edge and 
to the external face of the second, third, fourth, and fifth ribs, a little ° 
beyond their angle. 

$ 1011. Sometimes a single head leaves the upper part of this 
muscle, ascends along the levator anguli scapule muscle, and goes to 
the transverse process of the first cervical vertebra.* ü 


N 
$ 


B. SERRATUS POSTICUS INFERIOR. 


$ 1012. The serratus posticus inferior muscle, Lombo-costal, Ch., iS 
broader but thinner than the superior. Itarises by a very broad but 
thin tendinous expansion from the spinous processes of the lastttwo 
dorsal and the first three Jumbar vertebr&, and adheres to the posterior 
tendon of the latissimus dorsi muscle so intimately that it may be said” 
in fact to come from it. Its fibres have the same direction as that of 
the tendon, that is, they descend obliquely from behind and downward, 
and are attached, usually by four digitations, to the inferior edge of the 
last four ribs before their angle, from which they separate still more 
as they are lower, so that the upper in some measure cover the lower. 

Between these two muscles is an elongated, very thin, aponeurotie 
expansion ($ 1009), in the tissue of which we evidently perceive trans 
verse fibres in one part and another, but especially at its upper and 
lower parts: this expansion arises from the spinous processes of 
dorsal vertebr® situated between the two muscles, and is attached to 
the angle of the ribs. ; 

$ 1013. The two muscles form, with the aponeurosis which unites 
them and the bones placed before them, a kind of canal, in which are 
situated the subjacent dorsal muscles, which are compressed and kep 
in place by their simultaneous action. The upper raises the ribs # 
which it is attached. The lower acts with more power, because th 
ribs in which it is inserted are less firmly fixed, and it draws them 
downward and outward. These two muscles assist in inspiration, au 
are not antagonists. 


* Rosenmüller, loc. ot. p. 5. 
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IV. SPLENII MUSCLES, 


51014. The splenii muscles (M. splenii) are considered by many 
sanatomists as forming only one muscle, because their two lower ex- 
ftremities are so intimately connected. But the proportionally small 
eextent of their union makes it more convenient to regard them astwo 
sseparate muscles, one of which however is arepetition of the other :the 
Hower is the splenius colli, the upper the splenius capilis. Both are 
ssituated directly under the trapezius, and go, from below and inward, 
zupward, forward, and outward. They are elongated, flat, and thin. 
hey oceupy the space between the spinous processes of the lower and 
üthe transverse processes of the upper vertebr, or of the corresponding 
nes. 


























A. SPLENIUS COLLI, 


$ 1015. The splenius colli muscle, Dorso-trachelien, Ch., arises, by 
hort and tendinous fasciculi which are not very deeply separated, from 
he spinous processes of the third, fourth, and fifth dorsal vertebr&. It 
is attached by two, rarely by three, other longer digitations to the 
xtremities of the transverse processes of the two, rarely of the three, 
upper cervical vertebr. 


B. SPLENIUS CAPITIS. 


$ 1016. The’ splenius capitis muscle, Cervico mastoidien, Ch., is 
roader and stronger than the preceding, and is situated immediately 
above it; hence its lower edge is attached to the upper edge of the 
her. It arises, by short tendons, from the cervical ligament at the 
ide of the spinous processes of the third, fourth, fifth, and sixth cer- 
eal vertebr, rarely also of the second, from the spinous process of 
e last ceryical vertebra, and more rarely from those of the upper two 
orsal vertebr, and is attached to the posterior part of the mastoid 
ocess in its whole extent, where it covers the sterno-cleido-mastoi- 
eus muscle, and to the external part of the asperity situated below 
he upper curved line of the occipital bone, and consequently to a part 
fthe bones of the skull which corresponds to the transverse pro- 
esses of the vertebr=. 

$ 1017. The splenius colli muscle turns the neck, and the splenius 
Apitis turns the head, so as to carry the face to the opposite side, At 
he same time they incline these parts.a little backward ; and when 
hey have been turned from the opposite side, they render them 
traight. 

%* 
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ARTICLE THIRD. 


MUSCLES OF THE THIRD LAYER. 






















$ 1018, The third layer comprises the sacro-spinalis, the cervicalis‘ 
descendens, the biventer cervicis, the complexus, the trachelo-mastoi- 
deus, and the transversalis colli museles which are attached tothe ribs ° 
and head, and have all an oblong form. ze 


I. SACRO-SPINALIS. 


$ 1019. The sacro-spinalis muscle, the largest of all these muscles, 
extends almost the whole length of the vertebral column. It fills most 
of the channel between the spinous processes aud the transverse pro- 
cesses of the vertebrze and the ribs, and divides into two bellies, which 
are united below to a considerable extent. The external belly is 
called the sacro-lumbalis muscle, and the internal the longissimus 
dorsi muscle. 
The common belly, which is considerably thick, arises from the 
upper, inner, and posterior part ofthe crest of the ilium, from the upper 
oblique and spinous processes of the sacrum, from the posterior sacro-" 
iliac ligament, where it unites with the glutseus maximus muscle, from 
the spinous processes of all, or only from the lower four of the lumbar 
vertebr&, and besides from each lumbar vertebra by short digitations ” 
the external of which is attached to almost all the transverse process, 
and the internal to the accessory process ( processus accessorius) of the’ 
latter. Its external part is fleshy. The internal is entirely tendinous” 
at its lower part, but only on the surface at its upper. The tendon’ 
is very strong and dense, especially where it comes from the spinous’ 
processes of the Jumbar vertebr®. j 
This common belly extends to the twelfth rib, where it divides to 
form the two muscles above mentioned. These gradually become 
thinner as they ascend, and divide into a great many slips. | 
The longissimus dorsi muscle is attached, Ist, by twelve bands 
which grow shorter as they ascend, to the extremities of the transverse 
processes of the dorsal vertebr& ; 2nd, farther outward, by seven OF 
eight shorter, weaker, closer, broad slips, to the posterior and smootl 
face of the necks of the corresponding lower ribs. 3 
The sacro-lumbalis muscle, the outer belly ofthe sacro-spinalis mus- 
cle, receives in its course several accessory fasciculi which may be 
considered so many origins. These fasciculi arise by tendinous fibres 
from the angles of the twelve ribs. Their form is oblong, and the 
become longer and thinner the higher they are; they go a litt 
upward and outward. Arising from all these points, the muscle iss 
attached by thirteen slips, which gradually diminish in length from 
above downward, 1st, to the inferior edges of the angles of the ten OR 
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»leven lower ribs, and to the upper edge of the angle of the first or of 
she two upper ribs, near their tubercles ; 2nd, by the thirteenth slip, 
which is the uppermost, to the transverse process of the last cervical 
vertebra. 

The two bellies extend the trunk, prevent it from bending forward, 
sacline it backward and a little to the side, and draw the ribs downward. 


II. CERVICALIS DESCENDENS. 


& 1020. The cervicalis descendens, more properly ascendens muscle, 
; only, strietly speaking, the upper part of the sacro-lumbalis muscle. 
kt arises from the angle of the third, fourth, fifth, and sixth ribs, by 
nıree or four longitudinal slips which correspond to the accessory 
asciculi of the sacro-lumbalis muscle, and unite in a short, thin belly. 
his usually divides into four, sometimes only three or even two digi- 
tions, which gradually increase in volume from below upward. 

' These digitations are attached to the posterior roots of the transverse 
»ocesses of the third, fourth, fifth and sixth cervical vertebr&. 

It draws the neck backward, and inclines it a little to the side. 
Then the neck is fixed, it slightly raises the ribs. 


Ill. BIVENTER CERVICIS, 


81021. The biventer cervicis muscle* is situated very near the 
edian line, and is mostly covered by the splenii muscles, which 
ütirely conceal it, except at its upper and lower extremities. It ex- 
ads from the centre of the pectoral portion of the vertebral column 
!the occipital bone. Itis an elongated and thin muscle composed of 
ro rounded bellies, and of a central tendon nearly aslong asthe two 
lies. The upper part of its external edge blends intimately, espe- 
&lly by the tendon of the upper belly, with the complexus muscle 
nated at its side. 

he lower belly arises by from two to five fasciculi, the inferior of 
h are the longest and thinnest, from the posterior face of the 
isverse processes of the second, third, fourth, fifth, sixth, seventh, 
d eighth dorsal vertebre. 
It usually blends with the longissimus dorsi muscle by one of the 
erior fascieuli, or by a distinet muscular band. Its lower extremity 
onstantly united with the heads of the transversalis colli muscle, and 
ER generally with the lower extremity of the trachelo-mastoideus 
scle. 

"These fascieuli, situated one-above another, so that the posterior 
er the anterior, unite to the inferior belly, which terminates im- 
ceptibly in a point at its summit, and which almost always sends 
ng the inferior face of the central tendon, a thin muscular slip 
ich extends to the upper belly. 

bis central tendon, which, from its situation, is much longer, and 
e apparent on the posterior face of the muscle, the only place, 


* The Jong portion of the complexus muscle of most anatomists, 
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properly speaking, where it is entirely loose ; commences nearly 
opposite the third dorsal, and extends as high as the fifth cervical 
vertebra. 
The upper rounder belly is stronger and longer than the lower, and 
enlarges at its upper extremity, aud is thinner in this part tban tbe ° 
rest. It becomes a short tendon upward, by which it is attached to 
the inner part of the upper curved line of the occipital bone, h 
Sometimes, and even usually, this muscle has three bellies, because 
the upper belly at the point of union with the tendon ofthe complexus 
muscle, is divided into two portions, an upper larger, alower smaller, 
by a tendon which is often an inch long, and which is likewise seen on 
its posterior face, { 
Usually also we see one of the three fascieuli comisg from the 
spinous process of the last cervical, or of the first dorsal vertebra, 
sometimes also from the fifth and the sixth cervical vertebr, to goto 
the internal edge of the upper beily, a little above its lower extremity. 
This muscle extends the neck, keeps it straight, and brings it back-- 
ward. When it acts with its fellow, it extends it backward. 


Iv. COMP LEXUS. 


& 1022. The complezus sale is situated at the side of the pre 2 
ceding, and should be regarded as its external portion.* It is 
broader and stronger, but shorter than it, and generally extends only 
from the third cervical vertebra to the oceipital bone. Its form is an 
‘oblong and irregular quadrilateral. 

It arises by from six to nine fleshy heads, which are very tendinous 
at their lower part, of which an inferior is deficient more frequently 
than a superior ; these arise from between the third cervical and the 
fifth dorsal vertebre. The three or four lower heads arise from thi 
upper and external parts of the transverse processes ; the others mor& 
internally, from the articular processes ; so that each of the latte 
arises from two successive vertebr@. All ascend obliquely, the infe 
rior straighter than the others towards the spinous processes and th 
biventer cervicis muscle, and unite in a large fleshy belly, in which W 
can always trace the fasciculi of the heads which form it. 

We perceive a little above the centre of this belly an intermedia 
tendon, more or less perfect, and usually stronger at its internal pa 
which uvites by this part with the second intermediate tendon of th 
biventer cervieis muscle, and which is also more apparent oni 
external than on its internal face. B- 

The complexus muscle is attached by very short tendinous fibr 

which form a broad, single, rounded, and convex edge, to the extern 
part of the upper curved line of the oceipital bone. 


* This muscle and'the preceding, are described by Chaussier, as the /rae e 
occipilal, F 
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Its uses are the same as those of the preceding muscle, but it draws 
tthe head more obliquely to its side when it acts alone. 

- 8 1023. A thin accessory muscle sometimes arises from the trans- 
\verse process of the second dorsal vertebra, ascends towards the head, 
sand is attached to the oceipital bone between the complexus and the 
frectus posticus muscles. This formation is remarkable as being ana- 
Wogous with the formation of birds. 


V. TRACHELO-MASTOIDEUS, 


8 1024. The Zrachelo-mastoideus muscle, Trachelo-mastoidien, Ch., 
[(M. tr achelo-mastoideus, s. mastoideus lateralis, s. complewus parvus), 
ss next on the outside of the complexus muscle, is by no means as 
powerful, and, strietly speaking, should not be separated from the 
sransversalis colli muscle, being in fact its internal and upper part. 
It arises by from one to seven heads, of which a superior is deficient 
ünore frequently than an inferior. It extendsfrom the third cervical to 
ihe sixth dorsal vertebra, arising by its lower heads from the upper 
art of the outer extremities of the transverse processes and from the 
&blique processes by its upper heads, and is here intimately united with 
ine origin of the biventer cervicis, the complexus and the transversalis 
Yolli, and most generally at its lower part with the longissimus dorsi 
uuscle. These heads unite in a thin muscle which ascends along the 
interior edge of the complexus muscle, and its upper extremity is 
ached to the posterior edge, and to thelower extremity of the mas- 
jrid process of the temporal bone. 

' This is the usual arrangement: but sometimes this muscle is divided 
Kto two bellies by along intermediate tendon. Sometimes its upper 
rt is separated into two and even three slips, thelower of which are 
ached to the transverse processes of the first and even of the second 
trvical vertebra. 

/It flexes the neck, which it inclines obliquely to its side, making the 
ad lean a little in the same direction. 


VI, TRANSVERSALIS COLLI, 


48 1025. The transversalis colli muscle is situated on the outside of 
e preceding, and is sometimes closely united with it and sometimes 
parated from itin avery inconstant manner, Itextends between the 
st cervical and the middle and even the inferior dorsal vertebr&. 

It arises by five, six, or seven heads from the transverse processes of 
» upper eight dorsal and the lower three cervical vertebr& ; so that 
upper heads are deficient more frequently than the lower. 

sually it is not situated so high, does not arise so low, and is 
ached by four or five upper heads to the extremities of the poste- 
eroots of the transverse processes of the first six cervical vertebra, 
hough generally it does not extend to the first. 
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Itssize, the number of slips of its origin and insertion, are oppositeto 
those of the trachelo-mastoideus muscle in all these respects, if we 
would consider it a muscle distinct from the last. 

It extends the neck and inclines it a little backward. 


ARTICLE FOURTH. 


FOURTH LAYER OF MUSCLES. 

$ 1026. The fourth layer comprises numerous museles, all of which 
are situated between the vertebr& or between these bones and the head, 
Those between the different vertebr& are the semispinalis cervicis, the 
semispinalis dorsi, the spinalis dorsi, the multifidus spin&, the inter 
spinales, the supraspinales, and the intertransversarii; those situated 
between the upper vertebr& and the head are the recti muscles, the 
obliqui muscles, and the rectus capitus lateralis muscle. 


I. DORSAL MUSCLES OF THE FOURTH LAYER. 
A. SEMISPINALIS COLLI. 


$ 1027. The semispinalis colli muscle* arises by five or six head 5, 
the inferior of which are the longest, feeblest, and straightest fromjthe 
posterior face of the extremities of the transverse processes of the five 
or six upper dorsal vertebr&e. Itextends obliquely upward and inward, 
and is attached by four separate heads to the lower edge of the tuber: 
cles of the spinous processes of the second, third, fourth, and fifth cer 
vical vertebre. | 


It extends the neck and inclines it a little obliquely backward. 
B, SEMISPINALIS DORSI. 


$ 1028. The semispinalis dorsi muscle resembles the preceding i 
form and situation. It arises by six or seven inferior heads from th 
posterior faces of the transverse processes of the fifth, sixth, seventl 
eighth, ninth, tenth, and eleventh dorsal vertebr&, goes obliquely up 
ward and inward, and is attached by five or six separate slips to 
lower edge of the summit of the spinous processes of the lower tw@ 
cervical and the three or four superior dorsal vertebr&. 

These two muscles should be considered as one, and their separatit 
is purely artificial.F When united, they correspond to the complex 
and to the biventer cervicis muscle. 


* Thismuscleis generally termed the spinalis colli muscle; but this term shoW 
be rejected, because then its analogy with the following muscle, of which it 
the continuation, is neglected. Albinusnoticed this fact-—Hist. musc. p. 381- 

+ Albinus’ remark upon these museles is generally correct :—“ With whi 
(the spinalis) it is sometimes so blended, that it is doubtful to which the proxi 1 
heads und extremities belong,”— His. musc pP. 382. ’ 
























MYOLOGY. 219 


The semispinalis dorsi resembles the preceding in its action on the 
jsack and lower part of the neck. 


€. SPINALIS DORSI. 


8 1029. The spinalis muscle, usually called the spinalis dorsi muscle, 
an never be presented asa distinct muscle, being always blended with 
ae longissimus dorsi, the multifidus spinz situated below, and the 
mispinalis dorsimuscles. It rests directly on the upper and posterior 
arts of the arches of the vertebr&, and arises by four or five separate 
«eads from the lateral faces of the spinous processes of the upper two 
mbar and lower two or three dorsal vertebr@e. These heads remain 
por a long time tendinous. The middle belly soon divides into from 
pour to eight upper heads, which are attached to the lateral faces of the 
pinous processes of the upper dorsal vertebr&. 

' This muscle represents particularly the digitations of the biventer 
rvicis muscles, which are usually attached to one or some of the 
Dinous processes of the lower cervical vertebr&. 

. It extends the vertebral column and inclines it to its side. 


D. MULTIFIDUS SPINE. 


{$ 1030. The multifidus spine muscle is formed by a great many 
?eshy bands, which extend obliquely downward from the transverse 
vocesses to the spinous processes of the vertehr& above, and which 
üterlace so differently that they thus give risetoa muscle. This muscle 
urms the last layer of the muscles of tke back and neck, and fills the 
sner and deepest part of the hollow between the transverse and spinous 
"The highest slip is attached by its upper extremity to the spinous 
tocess of the second cervical vertebra, and the lowest slip is inserted 
the transverse processes of the fourth and fifth vertebr& of the sacrum, 
The muscle becomes considerably thinner as it ascends, and in the 
e proportion less fleshy but more tendinous. The lower its fibres 
‚e more perpendicular its direction. 

I It is united more or less intimately with the spinalis and the semi- 
alis dorsi and colli muscles. Taken as a whole with these three 
es, it represents for the rest of the vertebral column and for the 
ebrae the biventer cervicis and the complexus. 

l It extends the vertebral column and moves it to one side. 


E, INTERSPINALES, 


\$ 1031. The interspinales muscles are short muscles formed of lon- 
“udinal fibres, which are situated between the summits of the spinous 
Jcesses of two adjacent vertebr«. 

he most apparent are those of the cervical vertebr&e, Those of the 
bar vertebr are the most feeble, Those of the dorsal vertebr® 
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are the least distinct and often partially deficient. The cervical, as their 
spinous processes enlarge, become doubled more frequently than in the ° 
other regions, and thus divide into two separate muscles,a rightanda 
left. 
8 1032. We sometimes find in the neck supraspinales muscles (M, 
interspinales supernumerarii, s. supraspinales), which are more super- 
ficial than the preceding and which sometimes pass over several ver- 
tebre. Thus we sometimes find in the same subject thin and small 
- muscles, which pass from the summits of the transverse processes of 
the sixtb or seventh to the corresponding parts of the second cervical 
vertebra, and below them other feebler muscles, wbich go from the 
. seventh to the third cervical vertebra: both exist either on one or on i 
both sides. These supraspinales muscles are sometimes shorter. 
According to our dissections, the supraspinales museles exist more 
frequently than they are absent. They evidently correspond to the 
spinalis dorsi muscle ($ 1029); so that they would be more properly 
termed the spinalis cervicis muscles. They are generally situated on 
the summits of the spinous processes and not on their sides. Their’ 
presence in the neck is remarkable as an analogy with the rectus’ 
capitis posticus major muscle, which normally passes over the first cer-" 
vical vertebra. ; 
They are always looser and more detached than the fleshy slips’ 
which compose the spinalis colli muscle, in which they resemble the” 
type of the other muscles of the neck and of the cervical vertebr&.* 
They extend the vertebral column, ö 


F. INTERTRANSVERSARII. 


and are called the anterior and posterior : the former extend between 
the anterior foots and the latter between the posterior roots of twe 
transverse processes. 

They incline the vertebral column to the side, 


IL MUSCLES @QF THE FOURTH LAYER BELONGING TO THE HEAD. 7 


$ 1034. The muscles of the fourth layer belonging to the head per« 
fectly resemble in their essential character, those muscles of the same 
layer which belong to the back or those of the layers over them, am 
are more largely developed only from the weight which they are ob ige 
to move, They are imbedded in loose cellular tissue, which separates 
them from each other and from the muscles below. 

They are the two straight, two oblique, and one lateral muscle. 
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A. POSTERIOR RECTI MUSCLES OF THE HEAD. 

























$ 1035. The two recti muscles of the head (M. capitis recti) corre- 
sspond to the interspinales muscles, and are in fact the two superior. 
(The transition from them to the Iatter is marked by the interspinales 
olli muscles, which are strongest and in pairs, and also by the supra- 
sspinales muscles ($ 1032), which are often seen, 


a. Rectus capitis posticus major. 


$ 1036. The recius capitis posticus major muscle, Axoido-oceipital, 
Ch., (M. capitis posterior rectus major, s. superficialis, s. epistrophico- 
foceipitalis), is triangular and arises from the upper face of the spinous 
pprocess of the second cervical vertebra. It begins below in a point, 
nlarges very much at its upper part, passes above the arch of the 
ıtlas and over the rectus capitis posticus minor muscle, and is attached 
oy a thin and rounded edge to the lower curved line of the occi- 
pbital bone. 
$ 1037. This muscle not unfrequently occurs double, and this excess 
ss analogous to the normal formation in the ruminating animals and 
un birds, 
It extends the head directly backward. 


d. Rectus capitis posticus minor. 


$ 1038. The rectus capitis posticus minor muscle, Atloido-occipital, 
PCh., (M. posticus capitis minor, s. profundus, s. atlanto-occipitalis), 
ises from the spinous process of the first cervical vertebra, and is at- 
ached to the internal part ofthe lower curved line aud also to therough 
ace below, between it and the posterior edge of the large occipital 
amen.. It is triangular like the former, but much broader in pro- 
ion to its length. Its summit is likewise turned downward. 

‚ This muscle acts like the preceding, but is less powerful, from its 
mallness and its unfavourable insertion. 

These two muscles represent the upper two spinales colli muscles. 
"he rectus major muscle corresponds to the second, which, from the 
eat weight it moves, passes by the first vertebra and is attached to 
he corresponding part of the occipital bone. ° The rectus minor corre- 
ponds to the first; it is not an exception to the rule. 


B. OBLIQUE MUSCLES OF THE HEAD, 
a, Obliquus capitis inferior, 


$ 1039. The obliquus capitis inferior muscle, Axoido-atloidien, Ch., 
‚the strongest of the small muscles of the head, and has an oblong 
uU2 
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quadrilateral form. It arises below and on the outside of the rectus 
eapitis major muscle ($ 1035), from the lateral face of the spinous 
process of the second cervical vertebra, goes obliquely upward, out- 
ward, and forward, and is attached to the posterior face of the extre- 
mity of the transverse process of the first cervical vertebra. 
It moves the neck and at the same time the head, which it rotates 
on their axes; so that the face is turned toward the side of the muscle 
which contracts. 
This muscle seems to be the external part of the second spinalis 
“colli muscle largely developed, the upper extremity of which would 
proceed to the next vertebra, as do all the other spinales museles, but 
it goes more externally on account of theturning ofthe head. Farther, 
we may compare it to the splenii muscles of the preceding layer, forit 
resembles them perfectly in its insertions, direction, and uses, } 





































d. Obliquus capitis superior. 


8 1040. The obliquus capitis superior muscle, Atloido-sous-mastoidien, 
Ch., is triangular. It arises above the preceding, from the upper face 
of the summit of the transverse process of the first cervical vertebra. 
It goes obliquely upward and inward, enlarges, and is attachedtothe 
occipital bone on the external part of the rough surface in the space # 
between the two ridges. a 

It draws the head backward and a little to the side, so as to bring ° 
it near the occiput and turn the face from the opposite side; hence it 
is the antagonist of the preceding muscle. i 

We may consider it as a part of the upper intertransversarius cer- 
vicis muscle or asthe upper and posterior part of the second interspi- 
nalis muscle, and consequently as the upper part ofthe preceding. This’ 
similarity however is still greater if we compare it to the upper slip of 
the multifidus spin® muscle, the deficiency of which as stated by most 
anatomists will be compensated for in this manner. 


€. RECTUS CAPITIS LATERALIS. 


8 1041. The rectus capitis lateralis muscle, Atloido-sous-oeeipital, ö 
Ch., is the smallest in this region, and arises from the upper part of 
the transverse process of the first cervical vertebra, goes forward and 
outward, and is attäched to an impression in the oceipital bone behind 5 
the posterior edge of the foramen lacerum. 7 

It draws the head to the side and a little forward. 

Ib evidently wholly or partially represents the posterior intertranail 
versarius cervieis muscle, which is here larger and goes a little fartheı S 
forward. E. 

This muscle is sometimes double, an arrangement normally seen in. 


birds, 
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ARTICLE FIFTH. 


ACCESSORY MUSCLES OF THE FOURTH LAYER, 





















8 1042. We may also for the convenience of study refer to this 
#fourth layer of the dorsal muscles the levatores costarum, the scaleni, 
the quadratus lumborum, and the intercostales muscles, and oppose 
hem to the preceding as being accessory muscles, from the analogy of 
e bones of the trunk. ’ 


I. LEVATORES COSTARUM.* 
A. LEVATORES COSTARUM BREVES. 


$ 1043. Each rib has a short levator muscle. These muscles (leva- 
es costarum breves) are triangular : they arise from the inferior edge 
the summit of the transverse process of the next superior dorsal 
ertebra, go obliquely downward and outward, gradually enlarge in 
eir course, and are attached to the posterior and superior edge of the 
ortion of the ribs comprised between the tubercle and the angle, but 
hey do not extend to the latter. 

They are mostly tendinous on their posterior face. 


B, LEVATORES COSTARUM LONGI. 


- 81044, Besides, the three to five inferior ribs have long levators 
tores costarum longi), which are also triangular, but broader, situ- 
more externally, and more superficially than the short. They arise 
the summit of the transverse processes of the inferior dorsal 
br and pass over one rib to be attached to the following. 

. The long and short levators of the ribs are uninterruptedly continu- 

with the external intercostal muscles. 
' The action of these muscles is indicated by their name. 


II. SCALENI, 


181045. The scaleni should be called the long levators of the upper 
bs, for they resemble the preceding in situation and form, although 
ey act less on the ribs than upon the cervical vertebr&. 

\ Their general characters are : 1st, they are oblong, triangular, and 
inted at theirtwoextremities; 2nd, they arisefrom the upper edge and 
m the external face of one or: both of the two upper sides by a single 


* The levatores breres and longi are sometimes termed collectively the supra- 
tales muscles. 
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broad tendon; 3rd, they are attached to the transverse processes of 
several cervical vertebr& by different tendinous bands; 4th, they flex 
the neck to the side and raise the ribs. Their number i is not always 
the same, and varies from three to six. The most constant and the 
largest are three in number ; the anterior, the lateral or middle, and 
the posterior. 


A. SCALENUS ANTICUS. 


8 1046. The scalenus anticus muscle, Costo-trachelien, Ch., is situ- 
ated behind and below the sterno-cleido-mastoideus muscle. It arises 
from the upper face of the first rib, some distance behind its anterior 
extremity, goes upward and backward, and terminates in two, three, 
or four bellies, which are usually separated only at their upper part, 
and are attached to the anterior tubercles of the transverse processes 
of the third, fourth, fifth, and sixth cervical vertebre. 


B. SCALENUS MEDIUS. 


$ 1047. The scalenus medius muscle, the longest of all, arises from 
the first and second ribs, about an inch farther backward and outward 
than the preceding, goes directly from below upward, and is attached 
most generally by seven slips to the posterior tubercles ofthetransverse 
processes of the seven cervical vertebr&. N 


C. SCALENUS POSTICUS. 


8 1048. The sculenus posticus muscle, the shortest of all, arises much 
farther back than the others, from the posterior part ofthe external face ° 
of the second rib, goes obliquelyupward and forward, and is attached, ° 
behind the two preceding by two and rarely by three long and tendinous 
slips, to the posterior extremities of the transverse processes of the 
fourth, fifth, and sixth cervical vertebre. It is-sometimes deficient, 


D, SUPERNUMERARY SCALENI MUSCLES. 


$ 1049. The unusual or supernumerary scaleni muscles are usuall 
developed between those already described and are smaller than them. 
An anterior, which is situated between the scalenus anticus and medius, ” 
and is sometimes called the Scalenus minimus, Albinus, is sometimes 
formed by the division of the anticus, since it is situated directly behind 
it and comes from the first rib. It is attached by one, two, or three 
heads to the anterior extremity of the transverse processes of the fifth, 2 
sixth, and seventh cervical vertebre. Usually, the inferior nerves of 
the brachial plexus and the axillary vessels pass along its posterior 
face, between it and the scalenus medius, and the upper nerves along 
its anterior face, between it and the scalenus anticus muscle, although 
when this muscle is deficient they all pass between the scalenus 
‚anticus and medius. 
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This supernumerary scalenus anticus muscle often forms a more dis- 
! tinet muscle, being still more remote from theanticusand arising farther 
| behina the upper face of the first rib. It is then always shorter, and 
is attached only to the summit of the transverse process of the sixth 
«cervical vertebra, or of this and the fifth. 

‘We have sometimes found it double. In this case there is an exter- 
ınal and an internal, the former situated behind and the second before 
ithe last two nerves of the brachial plexus. The external or posterior 
lis attached by a double upper slip to the anterior and posterior tuber- 
tele of the transverse process of the sixth cervical vertebra ; and the 
Jinternal or anterior is inserted by four slips placed above each other 
tonly in the anterior tubercles of the transverse processes of the fifth 
sand sixth cervical vertebr. 

The supernumerary scalenus lateralis or posticus muscle is situated 
!between the scalenus medius and the scalenus posticus. It arises from 
tthe posterior part of the first rib, and is attached between the slips of 
{these musecles to the summits of the transyerse processes of the fourth, 
fhifth, and sixth cervical vertebre. 

We have sometimes found these three supernumerary scaleni at once 
lin the same subject. 

$ 1050. It is more unusual to find an analogous muscle coming from 
Üthe transverse process of the sixth cervical vertebra and inserting itself 
linto the inferior face of the humeral extremity of the clavicle.* 


III. QUADRATUS LUMBORUM. 


81051. The quadratus lumborum muscle, Ilio-costal, Ch., is an ob- 
ong and rounded muscle, situated at the side of the lumbar vertebr, 
etween the posterior portion of the crest of the ilium and the twelfth 
ib, so that it forms in part the posterior wall of the abdomen. 
It is composed of two more or less evident layers, an anterior and a 
erior. The posterior layer is the most extensive. It arises from 
he inner lip of the iliac crest, a little behind its centre, and from the 
io-Jumbar ligament by a broad tendon ; becomes larger after arising, 
nelines inward toward the vertebral column, divides into five or six 
eads which are attached to the inferior portion of the extremities of 
he transverse processes of the three or four upper lumbar vertebr& and 

the lateral portion of the bodies of the two inferior dorsal vertebr, 
nd is finally inserted by a broad slip in the inner part of the inferior 
dge of the twelfth rib. 

The anterior layer is thinner, and arises by some ‚tendinous slips 
rom the upper part of the extremities of the transverse processes of 


he tlıree or four inferior lumbar vertebr®, and blends with the 
receding. 


* Kelch, Beytrage zur pathologischen analomie, p. 32, No. xxxiv, 
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The quadratus lumborum muscle evidently represents the levatores 
costarum, the scaleni, the levator anguli scapul&, and the rhomboidei 
muscles; and anteriorly, the pyramidal muscles. We must not com- 
pare this muscle, but the two obliqui abdominis muscles, to the inter- 
costales muscles. The two layers of which it is composed fully justify 
the parallel drawn between it and the preceding muscles. 

It flexes the lumbar vertebr& to its side, and depresses the lower 
ribs. 

IV. INTERCOSTALES. 


8 1052. The intercostales muscles are divided into the proper inter- 
costales and the subclavius musecles. 


I. PROPER INTERCOSTALES. 


$ 1053, Each intercostal space is filled on each side by two thin 
ımuscular layers formed of oblique fibres, which are called the inter- 
costales muscles. The whole number of these muscles is consequently. 
forty-four, of which eleven on each side are external, and eleven 

internal. 
a. Intercostales Externi. 


$ 1054. The intercostales externi muscles, go from the lower part of 
the external face of theribs, obliquely from behind forward, to the upper 
part of the outer face of the next rib below, so that their posterio 
fibres are more oblique than their anterior. "They commence near the 
tubercle of the ribs, and extend to the costal cartilages. At their ter- ° 
mination, they are replaced by an aponeurosis formed of fibres which ° 

. have the same direction. Many tendinous fibres leave their upper and 
lower edges, and are expanded on their external face, which extend 
almost to the opposite edge. 


d. Intercostales Interni. 


$ 1055. The intercostales interni muscles occupy all the space” 
between the costal cartilages and the bony parts of the ribs to their 
angle. Their fibres are oblique from within outward, and from before 
backward, and extend from the internal margin of the inferior edge of 
each rib to the internal lip of the upper edge of the rib directly below. 

The inferior, at their posterior part, occasionally give offslips which 
pass to the next rib, and even to the one below. k 

The central are divided by slips, situated between each pair of costal” 
cartilages, into two portions; an anterior, which is smaller, and & 
posterior, which is larger, ' 

They differ from the intercostales externi muscles because they 
extend farther forward, and not so far backward ; because they are noß 
so broad, and because their fibres, which follow a contrary direction, 
are straighter, 
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The two layers of intercostal muscles approximate the ribs to each 
other, and usually raise the lower ribs which are more moyable, to the 
superior, which are less so. 

$1056. We also remark on the internal face of the cavity of the 
thorax, muscular fasciculi, which are not constant, have no fixed place, 
vary much in size, sometimes lean to one side, and may be called the 
infracostales muscles. Kelch has described them as the internal 
serrati muscles.* 


II. SUBCLAVIUS. 


$ 1057. The subelavius muscle, Costo-claviculaire, Ch., resembles 
the intercostales, especially the externi, in situation and uses. 

It arises by fleshy fibres, which descend obliquely downward and 
‘outward from the greater external part of the inferior face of the 
telavicle, and from the outer part of the anterior face of the rhomboid 
Iligament;; and it is attached by a strong tendon, which extends along 
{its inferior edge to the anterior face of the cartilage of the first rib, not 
!far from its anterior extremity. 

It brings the clavicle towards the first rib, which it most generally 
“draws downward ; but it can also act in an opposite direction, and 
sapproximate the rib to the clavicle. 

$ 1058. The analogy between the subclavius and the intercostales 
Imuscles, is sometimes rendered more evident by the presence of a 
ssecond subclavius muscle, which arises from the coracoid or the - 
sacromion process, and is attached tn the first rib.f This anomaly 
Jindicates the relation between the subelavius and the pectoralis minor 
smuscles, and connects the normal state with that in which we find a 
third accessory muscle. 


CHAPTER I. 


‘ 


ANTERIOR MUSCLES OF. THE TRUNK. 


81059. The anterior muscles of the trunk comprise the muscles 
the abdomen and chest, the anterior muscles of the neck, and the 
uscles of the sacrum coccyx, when they exist. 


* Beitr.zur. Path. Anat.,p, 41. No. 32. 
+ Rohmer, Obs. Anat., part 1. „4.— Rosenmüller, in Isenflamm and Rosen- 
a Beit,, vol, i., p, 375, and .De nonnullis musc. corp. humani varietatibus, 
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ARTICLE FIRST. 


OF THE ABDOMINAL MUSCLES. 























$ 1060. We find in the abdominal region seven pairs of musecles 
which form its parietes; four are broad, two arelong, and one is short. 

$ 1061. The four broad muscles are the obliquus externus, the 
obliquus internus, the transversalis, and the diaphragm. The two 
long muscles are the rectus abdominis and the pyramidalis, The 
short muscle is the quadratus lJumborum ($ 1051). Thislatter has 
already been described. 

Among the broad musecles, the first three are situated before and on 
the sides of the abdominal cavity, while the diaphragm occupies the 
upper and posterior part : the two long muscles belong to the anterior 
wall, and are situated on the median line, 


1. OBLIQUUS EXTERNUS ABDOMINUS. 


$ 1062. The obliquus abdominis externus or descendens muscle, 
Ovsto-abdominal, Ch., is situated directly under the skin. It covers 
not only the other two broad abdominalmuscles, but also the anterior 
part of the inferior intercostales and the last eight ribs, on the anteridr 
face of which it is placed. = 
Its posterior part is fleshy, andits fibres go obliquely downward, in- 
ward, and forward. It arises from the last eight ribs by-eight slips, 
the extremities of which are tendinous, and which are blended with the 
pectoralis major, the serratus major, and the latissimus dorsi muscles. 
Of the eight slips which form the external edge of this muscle the 
upper is the thinnest, but the longest. Itis united by the lower part 
ofits anterior edge with the inferior part of the pectoralis major muscle, 
while the upper part of this same edge proceeds directly at the side of 
the lower part of the posterior edge of this muscle, and is attached to 
the external face of the fifth rib, about two inches behind its anterior 
extremity. s b 
The second and third slips are the broadest. The fourth, fifth 
and sixth gradually become narrower; the seventh and eighth are 
much narrower than the others, with the exception of the first. y 
The eighth is attached not only to the cartilage of the last false rib, 
bat also, by its lower part, to the common tendon of thetwo succeeding 
abdominal muscles. The whole posterior edge is oblique downward 
and backward, from the first slip to the last; in the rest ofits extent, 
which is less, it follows an inverse direction, and goes obliquely down= 
ward and forward. } 
The four upper slips are so blended with the four lower slips of the 
serratus magnus muscle, and the four lower with those of the latissi- 
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mus dorsi muscle, that all these slips intereross with each other by 

tendinous edges, directed obliquely upward and inward. 

The substance of the muscle becomes much thicker from above 
ı downward. 

The inferior edge of the fleshy portion is attached by short tendinous 
‘ fibresto the anterior half of theinternal lip of the iliac erest. Itter- 

minates at the anterior and superior iliac spine. The anterior edge 
\ describes, inward and forward, two convexities, a superior which is 
‘ shorter, and a posterior which is much larger, which are separated by 
‘an intermediate depression. It is continuous with the broad anterior 
‘tendon. 

The fleshy part of the obliquus externus abdominis muscle repre- 
isents an oblong rhomboid, the centre of which is the broadest portion 
iand the upper part the narrowest. 

The tendon of this muscle is as broad, but much higher than its 
!fleshy portion, since it extends from the inferior edge of the pectoralis 
imajor muscle and the cartilage of the sixth rib to the symphysis 

ubis. 

r Its upper part is the weakest and thinnest, and it terminates upward 
Jin a straight edge, which corresponds to the median line; backward 
Üby another edge which is channeled in two places, a superior and an 
Jinferior. The anterior edge of its fleshy portion is attached to the 
!latter. Its inferior edge is oblique from above downward. The supe- 
trior is much shorter than the others änd is attached to the anterior 
fface of the cartilage of the sixth rib, and blends with the tendinous 
ffibres of the pectoralis major muscle. 

The internal is so intimately united with the same muscle of the 
ther side that the fibres of both muscles extend in their whole extent 
little beyond the median line. 

The inferior is loose, and extends from the upper and anterior spine 
the ilium to the symphysis pubis ; its direction is consequently 
blique from above downward and forward. It forms a kind of bridge, 
hich is extended over the space which exists in this place between 
erest of the ilium and the horizontal portion of the pubis. This 
ferior edge is very improperly called the ligament of Fallopius (Lig. 
allopii, s. Pouparti) ; itis more properly termed the crural arch 
darcus cruralis). 
Although the lower edge of the tendon of the obliquus externus 
dominis muscle leaves the bones when it reaches the anterior and 
uperior spine of the ilium, still it unitesintimately an inch anda half 
rther, below and inward, with the outer part of the anterior face of 
he crural aponeurosis, and of the tendon of the fascia-lata muscle, 
hich fixes it so firmly that the origin of the crural aponeurosis cannot 
e displaced except at the place were this union ceases, From its 
int of union with the aponeurosis ofthe thigh, fibres ascend, of which 
e internal particularly are very strong, and go to the anterior face of 
e tendon, 
VOL, I, X 
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The erural arch is the thickest and strongest part of the tendon of 
the obliquus externus muscle. Inits course, its turns slightly upward 
and inward, thus forming a channel or semicanal, in the anterior part. © 
of which the spermatic cord descends, z 

This semi-canal commences about an inch on the outside of the 
external angle of the inguinal ring, which we are about to describe, 
It is changed on the inside by the lower part of the obliquus internus 
and transversalis muscles into a canal, which descends obliquely, and 
may be called the inguinal canal (canalis inguinalis). This canal com- 
mences at the place where the spermatic cord in the male, and 
the round liagament of the uterus in the female, leave the abdominal 
cavity through the superior, posterior, or abdominal opening (apertura 
canalis inguinalis superior, posterior, s. abdominalis), and terminates by 
another inferior, anterior, or external opening (apertura canalis ingui- 
nalis inferior, anterior, externa), called also the inguinal or abdomi- 
nal ring (annulus abdominalis). 

From the posterior wall of the crural arch a thin layer arises, which ° 
is often formed by tendinous fibres, and is frequently simply cellular, 
called the Zransverse band ( fascia transversalis)*. This band extends 
between the external face of the transverse muscle and the external 
face of the peritoneum. It strengthens, sustains, and limits the upper 
opening of the inguinal canal. 

The connection between the .aponeurosis of the thigh and the crural 
arch can be observed in no other place except the point above meh- 
tioned, and we may always demonstrate the loose and smooth edge 
which terminates it. Still a tendinous band, some lines broad, not 
unfrequently separates from the inferior edge of the tendon, being at- 
tached toit only by a condensed cellular tissue, and proceeds below 
and a little behind it, but in a parallel direction, and extends from the 
internal part of the upper extremity of the tendon of the tensor fascie- 
late muscle to the pubis, where it is attached to the internal part of 
the posterior face of its horizontal branch. ? E 

This band causes, to a certain extent, the crural arch to appear 
double, or it may be regarded as a special ligament which contracts’ 
the opening over it. 

Below the crural arch the crural nerves and vessels pass out of the 
cavity of the abdomen to go upon the thigh, and are attached to’ 
it only by a very loose cellular tissue. The abdominal viscera follow 
the same route in crural hernia. 

The tendon of the obliquus abdominis externus muscle is formed’ 
prineipally of fibres which descend obliquely inward. We however 
ses on the whole of its anterior»face other more feeble and less adhe= 
rent fibres, which go in a contrary direction upward and inward, cross 
the preceding, and serve to increase the solidity of the tendon. 

This tendon presents at its internal part a dozen rounded foramins 


%,Cooper in Munro, Morbid Anatomy of the human gullet, $:c., p. 422.—See also 
3, Ciouuet, Recherchrs Anatomiques sur les hernies de 2% Paris, 1817 
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ssituated one above another, and forming two series which are not 
sarranged in pairs, but on the contrary alternate regularly. These 
vopenings are for the passage of the cutaneous vessels and nerves. 
The lower part of this tendon presents a broader and more import- 
ant foramen. This foramen is called the inguinal or abdominal ring 
(annulus abdominalis). It is an oblong and rounded opening, about 
na inch and a half long and an inch broad, the direction of which is 
ohblique downward and inward, which is formed by the separation of 
he fibres of the tendon. 
The opening in this place is only a greater development of the pe- 
wuliar arrangement of the tendon of the obliquus externus muscle. In 
jsact, when we examine this last attentively, we perceive that from the 
xternal and concave edge .of the inguinal ring to the posterior edge 
fthe tendon, and in adirection corresponding to that of the ring, thin 
bres unite in fasciculi separated from each other, so that here and 
haere the tendon is formed of weak external fibres, through which the 
Wblour of the subjacent muscles may be seen. The two fibrous fas- 
culi are called pillars; they immediately surround the inguinal ring, 
ad the upper is generally in part separated from the rest of the ten- 
von by two very considerable foramina, through which nerves and 
Iessels pass. They are distinguished into the upper or internal and 
ae lower or external pilliar (crura annuli abdominalis superius, S. 
ıternum, et inferius, s. externum). These are the thickest and 
nrongest parts of the tendon. The lower pillar is stronger than the 
ıpper. 
“The upper pillar is broader and flatter than the lower and inter- 
wsses with that of the opposite side, so that, the left usually cover- 
eg most of the right, each is attached to the spine of the pubis of the 
posite side, and is blended more or less intimately in this place with 
fibres of the lower pillar of the other side. 
he lower pillar is shorter and more rounded than the upper, and 
ms the true termination of the lower edge of the Fallopian tendon 
Nigament. It is slightly concave at its upper part, and forms a semi- 
al, which receives the lower part of the spermatic cord. It is 
ached for nine or ten lines by an edge, which is oblique from with- 
tinward and from behind forward, to the inner part of the hori- 
“tal branch of the pubis, as far as its spine. 
The spermatic cord passes through the inguinal ring, following the 
Hection of the greatest diameter of this foramen, and fills its lower 
“tion. Many ascending fibres of the external layer, which are 
ıker and adhere less firmly to each other, go upon its anterior 


Che external portion of the tendon of the obliquus externus muscle 
loose and united with that of the obliquus internus muscle, which 
\ below it, only by a looser mucous tissue. The outer half of this 
k corresponds to the anterior region of the fleshy portion, and the 
sr part to the posterior edge of the tendinous portion of the obliquus 
rnus muscle, 
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The smaller internal portion of the tendon unites very firmly with 
the tendon of the obliquus internus muscle, and forms with it the an- 
terior layer of the sheath of the rectus abdominis muscle. This muscle 
is the most superficial aud the largest of all the abdominal muscles 
which it covers almost entirely, except a small posterior and inferior 
part of the obliquus internus and transversalis muscles. It cor- 
responds so much to the intercostales externi muscles in its position, 
in the direction of its fibres, and the slight distance to which its fleshy 
portion extends forward, that we are authorised to say that it re- 
presents them in the abdomen. 4 

It draws the ribs downward, contracts the abdominal cavity in 
every direction, and in this manner it assists the other musclesin ° 
expelling the foreign bodies contained in it. At the same time, asthe 
abdominal viscera acted upon by it tend to escape in every direction, 
it contributes immediately to compress the chest from below upward, 
and hence is a muscle of expiration. It assists a little to flex the ver- 
tebral column forward. 

$ 1062. This muscle presents sexual differences in the form of the ° 
inguinal ring. In fact, in the male, where the large spermatic cord 
passes through it, the ring is broader and rounder thanin the female, 
where it gives passage only to the thin round ligament of the uterus, 

$ 1063. Besides the absence of a greater or less portion of its mid- 
dle and anterior part, a defect of formation which is common to it with 
the other muscles of the abdomen in the fissure of the abdomen, ws E 
obliquus externus muscle is subject also to another anomaly, viz. the ° 
lower part of its anterior tendon is very imperfectly developed, 
is feeble, and presents numerous foramina. This anomaly depends on 
the absence of the external fibres which tie down and retain those of 
ihe deep layer. It results in a variety of external inguinal hernia, 
which resembles cerural hernia because the viscera do not escape 
through the ring, but much more outward.* 


II. OBLIQUUS INTERNUS ABDOMINIS. 


$ 1064: The obliquus internus abdominis muscle, Ilio-abdominal, Ch« 
(M. abdominis obliquus internus, s. obliquus ascendens), is situated di- 
rectly under the preceding, and forms the middle of three broad mus- 
celes ofthe abdomen,. It is much smaller than the obliquus externus 
muscle, and occupies the space between the lower edges of the carti= 
lages of the last five ribs, the crest of the ilium, the pubis, and 
median line, 2 
The direction of its fibres is directly opposite to that of the fibres Of 
the obliquus externus muscle, for they proceed inward, forward, and 
upward. The posterior however are straight, the central very obliquer 
the internal, anterior, and inferior longitudinal, and the lowest oft ur 


* Burns, in Munro, Morbid anatomy of the human gullet, $c., Edinburgh, 1811 
p- 467, . 
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soblique and descending downward and inward. Considered as a 
vwhole, it is then formed of fibres which are separated from each 
vother like a fan. 
The fleshy part of this muscle arises, by its upper edge, by short 
ttendinous fibres from the whole inferior edge of the cartilage of the 
ttenth and from the anterior part of those of the eleventh and twelfth 
rribs. 
Its posterior edge unites with the posterior aponeurosis of the 
tkransversalis abdominis muscle, and with the common aponeurosis of 
the latissimus dorsi and of the serratus inferior posticus muscles, 
which aponeurosis arises from the spinous processes of the lumbar 
and sacral vertebre. 
It extends forward and downward much farther than the fleshy part 
if the obliquus externus muscle, and passes as far below it as the 
atter rises above it. 
Its anterior edge is convex above, concave below ; it extends from 
he summit of the cartilage of the tenth rib to near the sym- j 
jbhysis pubis, terminates about half an inch above this articulation, 
nd its direction is generally oblique downward and inward. 
The inferior edge arises from the central face of the larger anterior 
art ofthe crest of the ilium, and below its anterior and superior spine, 
rom the-larger external part of the internal face of the crural arch. 
tsinferior fasciculi go very obliquely downward, pass out through the 
'aguinal ring with thespermatic cord, which they surround externally, 
nd descend with it into the scrotum : they form the cremaster 
muscle. 
"The tendon of the obliquus internus muscle is less extensive 
an that of the obliquus externus muscle ; but from its origin it di- 
des in the centre into two layers, an anterior and external, and a 
sterior and internal. The anterior layer is intimately blended with 
e tendon of the obliquus externus muscle ($ 1061), and forms the 
terior wall of the sheath of the rectus abdominis muscle. The pos- 
‘rior layer unites in the same manner with the tendon of the ER 
salis muscle, and forms the posterior wall of the same sheath. 
I At its two extremities, on the contrary, the tendon is single, 
d formed only by the anterior layer which passes before the rectus 
ıscle, and unites less intimately with the tendon of the obliquus ex- 
rnus muscle, especially below. 
The ‘upper edge of the tendon begins at the cartilage of the 
nth rib ; but the posterior layer disappears in the space between 
e seventh and eighth ribs. After leaving this point, the rectus 
„ıscle is situated directly on the tendon of the transversalis muscle, 
{id higher on the costal cartilages. 
TThe posterior layer of this tendon terminates downward, in the 
ıtre of the space between the umbilicus and symphysis pubis, by a 
nicircular edge, concave below, where its fibres separate a little 
n each other, and finally disappear. 
he obliquus internus muscle corresponds to the intercostales 
x2 
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interni muscles ($ 1045), 1st, by the direction of its fibres; 2nd, by 
its situation below the obliquus abdominis externus muscle ; and 3rd, 
because its fleshy fibres extend farther forward than those of 
the latter. 

Like the preceding, it contracts the abdominal cavity in every 
direction, so that its effects are the same. 


III. TRANSVERSALIS, 


8 1065. The transversalis muscle, Lombo-abdominal, Ch., (M. E: 
abdominis transversus, s. internus),much resembles the obliquus az 
aus muscle in its extent and direction. Its fleshy part is however 
longer and narrower. The fibres which form it have a transverse 
direction; the direction of the lower fibres however is a little oblique 
from abbve downward and from behind forward. j 

The external edge is convex outward, and is oblique from above 
downward and from within outward. Most of it arises by seven 
broad fasciculi, which generally are not very distinct, from the inter- 
nal face of the cartilages of the seven lower ribs, and is here blended 
with the anterior edge of the costal portion of the diaphragm. ; 

The smaller and the inferior part of the posterior edge goes di- 
rectly downward, and is attached tothe anterior edge of the posterior 
tendon, to be described directly, which comes from the lumbezig 
vertebr. i 

The inferior edge is attached to the internal lip of the large ante- 
rior part of the crest of the ilium, and gradually unites, from the” 
anterior and upper spine of the iliac bone to near the inguinal ring, 
with the inferior edge of the obliquus internus muscle ; so that it also 
gives fibres to the cremaster muscle. 


the anterior tendon. This latter is a little broader at its centre tha 
that of the obliquus internus muscle; but it is much narrower above 
because of the greater breadth of its fleshy portion. 

It is composed almost wholly of transverse fibres, and forms the 
posterior layer of the sheath of the rectus muscle. This sheath doe 
not extend the whole length of the muscle : it does not ascend to the 
same height, and is deficient on the costal cartilages which the rectt 
muscles cover ; it frequently terminates also downward, a little above 
the centre of the space between the umbilicus and the pubis; but wı 
generally find in this place a very thin tendinous expansion, to which 
the lower part of the anterior edge of the transversalis abdominit 
muscle is attached, and which sometimes passes behind the r bu 
muscle, to unite beyond its internal edge to the anterior layer of th 
sheath, and sometimes, especially at its inferior part, unites at its €2 
ternal edge principally with that of its lower tendon, ı 
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Besides this anterior tendon, the transversalis muscle has a 
| posterior. 
This is attached by a straight edge to the posterior edge of the fleshy 
A | portion of the muscle, and divides into two layers, an anterior and a 
ı posterior. 
The posterior layer is stronger;; it is composed of transverse fibres, 
N :and is attached by separate slips to the summits of the transverse 
#1 | processes of the upper four Jumbar vertebr& and to the lower edge of 
Aithe twelfth rib. Near its insertion, the fibres converge from above 
‘and below, and unite in a point. This layer is situated between the 
(common belly of the longissimus dorsi and quadratus lumborum 
Hımuscles. 
The anterior layer is much thinner, passes before the quadratus 
#4 }lumborum muscle, and is attached by its posterior edge to the roots of 
A ithe transverse processes of the lumbar vertebrze. 

The transversalis abdominis muscle corresponds to the triangularis 
ssterni muscle in the direction of its fibres, in its situation, in the 
sattachments of its external edge to the inner faces of the ribs, 
sand by the insertion of its inner edge in the sternum and linea alba. 
It acts like the preceding, but serves especially to contract the 
ecavity of the abdomen in a transverse direction. 


















IV. LINEA ALBA, 


$ 1066, The linea alba is a very firm tendinous band, which extends 
salong the median line ofthe anterior wall of the abdomen, Itis formed, 
bay the union and crossing of the anterior tendons of the three broad 
sabdominal muscles, within the sheath of the rectus abdominis muscle. 
IIts greatest breadth, which is nearly half an inch, corresponds to the 
gion ofthe umbilicus. From the umbilicus to the pubis, it narrows 
veryrapidiy; but it is there much thicker than at its upper part,where 
ät is, on the contrary, much broader. Above, for nearly two thirds of 
e space between the umbilicus and xyphoid cartilage, it is from two 
o four lines broad ; but below the umbilicus it is a line or two less. 
In place of the umbilicus, in the early periods of life, we find 
an opening called the umbilical ring (annulus umbilicalis), through 
which the umbilical vessels and cord pass ; but shortly after birth the 
pening closely unites with the remains of these same, so that here 
the linea alba has the most firmness, 
The tendinous part of the anterior wall of the abdomen is here the 
‚firmest and strongest. 
The linea alba is to the abdomen what the sternum is to the chest, 
xcept that it is not formed of bones. The anterior tendons of the. 
'oroad muscles are attached to it, as the cartilages of the. ribs artieulate 
with the sternum ; and the difference of tissue between it and the 
ternum depends on the general difference of structure between the 
Shoracic and abdominal cavities, the former being almost wholly 
ormed of bones,whilethe parietes of the latter are fleshy and tendinous, 
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Finally, we find in the crocodile a real abdominal sternum and ab- 
dominal ribs, a more perfect development of what is only indicated in 
man and most other animals. 

$ 1067. The linea alba is sometimes deficient in a greater or less 
portion of its extent, from a primitive deformity, or at least from an 
imperfect development. It often happens that it is torn or acciden- 
tally distended. 

These original deformities, and these consecutive alterations ocea- 
sion an abnormal prolapsus of the abdominal viscera, which is called 
umbilical hernia (hernia umbilicalis) when it takes place through or 
near the umbilieus, and is most frequently the cause of ventral hernia 
(hernia ventralis) when it exists in any other place. 


V. RECTUS ABDOMINIS. 


$ 1068. The rectus abdominis muscle, Sterno-pubien, Ch., is situated 
on the inner part of the anterior face of the abdomen. It is very long, 
and narrow in proportion to itslength, but still more thin than narrow, 
Its thiekness. gradually diminishes from below upward, while its 
breadth in this direction increases. y 
It is attached to the anterior edge and to the lower part ofthean- 
terior face of the cartilages of the fifth, sixth, and seventh ribs by 
three broad slips, of which the internal is the deepest and the exter 4 
the highest. The two internal are the broadest, and are a, 
equalin breadth. The external is sometimes much thinner, simply ° 
tendinous, and adheres to the first slip of the obliquus externus abdo- 
minus muscle, or is replaced by it entirely ; so that the rectus abdo- 
minis muscle extends before it to the sixth rib. 2 
The internal slip is attached also to {he anterior face of the xyphoid ° 
cartilage and its ligaments. 
Below, the rectus muscle terminates by a broad and short tendön) i 
which is attached behind the pyramidalis muscle to the upper face of 
the horizontal branch of the pubis. Sometimes this tendon divides 
into two pillars, an external and an internal, the latter of which‘ 
is broader ; although this division is not generally very perceptible. 
The tendons of the two recti musclesare blended with each other at 
their lower part, even partly intercross, and descend from the symphy- 
sis pubis to the suspensory ligament of the penis. 
The rectus abdominis muscle belongs to the class of poly-gastrie 
muscles, and exhibits this arrangement more evidently than any other 
muscle. In fact itis always divided into several bellies by undulating 
tendinous intersections, formed of longitudinal fibres. Usually there 
are three of these intersections, and hence there are four bellies. 
All these intersections have not exactly the same type. Theif 
general characters are— 
ıst. They adhere intimately to the anterior layer of the sheath © 5 
this muscle. Generally speaking, they are more apparent forward 
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| than backward, where they are sometimes invisible; sometimes they 
‘are seen in one part only. They adhere slightly and usually not at all 
to the posterior layer of the sheath. 

2d. They are not generally found except above the umbilicus. The 
| first is situated about as high as this region, the upper an inch below 
{the upper extremity of the muscle, and the central about the centre of 
the space between the other two, although usually a little nearer the 
tupper than the lower end. 

Generally the lower two extend completely across the muscle, while 
(the upper exists only in its inner part. . 

Sometimes however we find a fourth, which is imperfect, below the 
tumbilicus. Sometimes also one of the superior is deficient, or is 
sat least imperfect, asis always the case with the third. 

These tendinous intersections are doubtless imperfect representations 
of the ribs in the parietes of the abdomen. 

The rectus muscle is enclosed in a sheath formed by the three broad 
sabdominal muscles, with which it is united by mucous tissue. Its 
Afeshy portion is but feebly attached to it, but the tendinous inter- 
ssections are very firm, 

The posterior layer of this sheath is deficient at the upper part of 
tthis muscle, that which covers the costal cartilages to which it is 
sattached, and at its lower part, from about the centre of the space 
"between the umbilicus and the symphysis pubis. In these two parts 
Üthe muscle rests directly on the anterior face of the costal cartilages 
saboye, and below on the anterior wall of the peritoneum, to which it 
Wunites by very loose cellular tissue. 

The rectus abdominis muscle contracts the abdominal cavity in the 
(direction of length, and assists to flex the vertebral column. 

_ Asit unites by its tendinous intersections with the external and 
Jinternal oblique muscles,the effects of its contractions extend to these 
smuscles, which in their turn affect tbe recti muscles. Consequently 
sall these muscles act in concert.* 
$ 1069. The rectus muscle sometimes presents a fourth slip, which 
arises from the external or internal part ofits upper edge, more usually 
from the internal, and goes to the fourth rib. This formation re- 
sembles that of most mammalia, where it usually reaches to the second 
'rib, It leads also by an insensible gradation to the formation of a 
special external abnormal sternal muscle. 

This muscle divides in the direction of breadth more rarely than in 
hat of length, We have however found on each side external to the 
roper rectus abdominis muscle, between the two obliqui muscles, a 
uscle which extended from the lower edge of the tenth rib to the 
ntre of the external edge of the crest of the iliumf. This formation 


esembles that of birds, in which the rectus abdominis muscle is very 
road, 


* Bertin, M&moire sur Pusage des dnervalions des muscles droits du bas-venire 
n the M&m de l’acad, de Paris, 1746, p. 585, 
+ Kelch. loc. eit, p. 42. 
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The increase in number of the tendinous intersections of this muscle, 
and especially their existence below the umbilicus, are two circum- 
stances important, as being analogous with the formation of the 
ape,* 


VI. PYRAMIDALIS. 


$ 1070. Thepyramidalis muscle, Pubio-sous-umbilical, Ch., is situ- 
ated at the lower part ofthe sheath formed by the tendons of the three 
broad abdominal muscles, and is covered forward by the anterior layer 
of this sheath, and backward by the lower part of the rectus muscle. 
It is triangular and oblong ; its base is turned downward and its sum« 
mit upward. It goes obliquely upward and inward, and arisesfrom the 
internal portion of the horizontal branch of the pubis, between the 
insertion of the external pillar of the descending oblique muscle and the 
symphysis pubis, and its summit is attached to the lower part of the 
linea alba. 

It strengthens the linea alba, and contracts the abdominal cayıty 
from above downward. 

$ 1071. The pyramidalis muscle is rarely abnormal. Itis most 
usually deficient on one or both sides, and then the lower part of the 
rectus muscle is thicker and broadert. The absence of this muscle 
is a remarkable analogy with the formation of most animals. 

More rarely it is multiplied on onef or on both sides$ Ha 
presenting three or four muscles. ; 


VII. DIAPHRAGM,. 


$ 1072. The diaphragm (septum transversum, diaphragmal), & 
thin and broad muscle, is situated between the pectoral and abdomi- 
nal cavities. It adheres by its upper face to the pleura and pericar- 
dium, and by its inferior face to the peritoneum. Its form resembles 
an inverted figure , for it is broader from one side tojthe other than 
from before backward, contracts in the centre, and is circumscribed d 
by rounded and convex edges. It arises from the upper lumbar ver- 
tebr& and is attached to the lower six ribs, and generally also to the 
unciform cartilage. 2 

We may distinguish in it an inferior or lumbar portion (pars lumba- " 
ris), a superior or costal portion pars costalis), and a median tendon 
(tendo intermedius). 


* Drelincourt in Blasius, Anat. animal, p, 110.—Vicq. d’Azyr, Encye. möthy 
Syst. anat. guadrup., vol. ii. p. 
+ Santorini, Obs. anat, ch. ix. p. 160. 
+ N Br BiOE: le 23h N 
abatier, Tr. complet d’anat., vol. i. fi 
} Haller, Nova ar septi ne: Gottingen, 1741,—Santorini, Zabule” 
anat. xvii. Parma, 1775, tab. x. fig. —Tissot, Des fonctions du diaphragme, Mont 
pellier, 1823. 
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The lumber part is much thicker and smaller than the other, and 
; arises on each side by four heads from the upper three lumbar verte- 
\ brae, and terminates in the posterior edge of the central tendon. The 
{two halves of this portion represent an X ; in fact they unite in their 
ecentre, and again separate from each other above, 

The four heads (crura), by which each portion of the lumbar part 
Jarises, follow from within outward and from below upward, so that 
tthey gradually shorten and go still farther outward and backward. 
IBesides, the heads of the two sides are not perfectly similar ; those of 
üthe left are generally smaller than those of the right. 

The first, the internal or most inferior right head, is strouger than 
üthe left, and arises below it, by a broad tendon, from its half of the 
santerior face of the third lumbar vertebra, somtimes also from the 
jüntervertebral ligament situated between the third and fourth. Itis 
tthe largest of all. 
The second strait head is situated behind the first, arises usually by 
ı single tendon, sometimes by two, from the anterior face of the body 
nf the second lumbar vertebra. Its muscular fibres are attached 
behind those of the first. 
The third, which is sometimes larger and broader than the 
bureceding, comes from the anterior face of the intervertebral ligament 
Of the first and second lumbar vertebr&, and from the lateral part of 
"he body of the first. It goes upward and outward. 
The fourth arises from the transverse process of the second or first 
wımbar, or even of the last dorsal, vertebr. 
The heads of the left side generally arise half or even a whole ver- 
;bra higher than those of the right side. 
Between the internal heads we find an oblong rounded transverse 
dening, tendinous at its lower part, which is the most extensive, and 
ülled the hiatus aorticus, through which the aorta descends, from the 
vity of the thorax to that of the abdomen. 
"When the fleshy fasciculi of the several heads of the same side are 
ited,* those of the right and left side are blended, and partly a 
fore the upper extremity of the first Jumbar vertebra. 
Id email part of the internal fasciculus of the left side usually passes 
»fore the right ; but a much larger portion of the right passes to the 
“ft, beneath this fasciculus, and forms the most internal portion of 
e left half of the lumbar part of the diaphragm. 
7 This union is about an inch long. Above its upper extremity the 
mbar portions of the muscle again separate, and form a longitudinal, 
unded, and very oblong fissure, called the hiatus or foramen of the 
phagus. This opening is from an inch and a halfto two inches 
ig, and is a little on the left of the median line, and gives passage 
üthe esophagus, This opening is formed upward and inward by some 
n fasciculi of the lumbar portions of the two sides, which incline 
wards each other and are blended together, 





























%* The four heads on each side unite to form the pillars of the diaphragm, 
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The upper anterior edge of,the two lumbar portions which proceeds 
on each side obliquely downward, outward, and backward, is attached _ 
to the posterior edge of the median tendon. The external is uninter- 
ruptedly continuous with the costal portion of the muscle. 

The fibres of this part go from below upward. They separate like 
the sticks of a fan. The median tendon is triangular. Its form is 
similar to that of a trefoil leaf, and is broadest in the centre; its an- 
terior edge is convex, and the posterior is concave. It extends from 
within ouiward, and from before backward, and its anterior and me- 
dian portion is nearer the anterior edge of the muscle than the 
lateral parts are. = 

It is formed of tendinous fibres, which extend in different directions, 
The strongest and most numerous follow the direction of the fleshy 
fibres, that is, the internal and anterior go forward, those next more 
obliquely outward, the posterior backward, outward, and downward, 
But on the lower face of the tendon we also see others which cross ° 
them, and are very apparent on the sides, especially toward their pos- 
terior edge. The latter tend very much to strengthen the tendon. 

We rarely find on a part of the inferior face of this tendon mus- 
ceular fibres separate from the others.* 5 

The right lateral portion of this tendon is perforated at its origin, 
near its central part, towards its posterior edge, and directly before 
the insertion of the Jumbar portion; this opening is of an oblong square 
form, andis called the foramen quadratum, or the foramen of the vena 
cava, and the vena cava inferior passes through it. This foranlen 
forms a short canal rather than a simple hole, for its lower edge is 
situated deeper than the upper. The posterior wall of this canal ig 
considerably higher than the anterior, and is formed by the upper part 
of the right lumbar portion, which is covered with tendinous fibres, 
Around these edges considerable fibrous fasciculi are reflected, the 
anterior and posterior of which go obliquely inward, forward, and up- 
ward, while the internal and external go downward. 3 

From the anterior edge, and the external part of the posterior edge 
of this median tendon, the costal portion of the diaphragm arises bj 
a very concave edge, and goes outward and backward, where it ter: 
minates by a convex edge. j 

The two halves of this portion are blended with each other forwan 
and on the median line, but they are separated backward by the lum 
bar portion, } 

The anterior fibres are the shortest and the central fibres the long 
est. The anterior go directly forward; the next in succession b£ 
come more oblique, and finally go transversely outward; the poster 
go from before backward, and from within outward. 

The external edge of this part is always attached by rounded s 
which are separated more or less distinetly and are sometimes cleft, 
the internal face of the cartilages of the seventh, eighth, ninth, tent 


- * Huber, in Semmerring, Muskellehre, p. 162. 
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sand eleventh ribs, and also to the inner face of all the twelfth, and 
usually blends with the posterior edge of the transversalis abdominis 
usele, which goes forward to meet it. 

The central part of the anterior edge is also most generally fixed 
o the posterior face, and to the lower extremity of the xyphoid car- 
Hilage, by two thin slips, which go downward and outward. 
Sometimes however these slips do not exist. Their absence must 
Je considered as a slicht indication of the imperfect union of the right 
nd left halves of the body. 

When the diaphragm contracts it acts on the thoracic and abdomi- 
al cayities; but its action on them is opposite. Im contracting, it 
lises and falls; its fleshy portion, which is attached backward to the 
ıımbar vertebr&, and forward to the ribs, draws the central tendon 
oownward. Hence the pectoral cavity is considerably enlarged from 
bbove downward, while the abdominal cavity is proportionally dimi- 
ished in the same direction. The former places the diaphragm 
imong the agents of inspiration ; in fact, when the respiration is calm 
ıd trangquil, its contraction and relaxation produce the alternate mo- 
Moons of inspiration and expiration. Again, it constantly contributes, 
Sprthe changes it causes in the cavity of the abdomen, to the progress 
ıd in general the motion of the substances in the alimentary canal, 
ıd consequently it assists directly in digestion. In this last relation 
his an auxiliary to the otber broad and straight muscles of the abdo- 
en, while it is an antagonist to them in relation to the cavity of the 
oorax. Simultaneous and powerful contractions of the diaphragm 
“d of the other abdominal muscles, produce eforts (nixus)* which 
Nutract the abdominal cavity as much as possible, in order to expel 
> foreign matters actually within, or which we believe to be within 
‘and the expulsion of which is unusually difficult. This combined 
"ion consequently takes place in all cases wbere foecal matter or 
“ne is retained from any cause whatever, as dysentery, inflamma- 
1 of the neck of the bladder, parturition, &c. 

3 1073. The diaphragm is sometimes wholly or partially deficient 
n a primitive deviation of formation, or it may be torn by some 
“chanical cause acting with violence on it. In both cases, as also 
en the muscle is ruptured, a part of the viscera usually passes into 
© chest through the abdominal opening ; hence results a diaphragm- 
* hernia (hernia diaphragmatica), which generally has no herniary- 


"Bourdon ae onercher sur le mecanisme de la respiration et sur la circulation 
ang, Paris, 1820,) has determined by some interesting inquiries that the func- 
s of the diaphragın are confined to inspiration and analogous acts, and that it 
Waffects digestion and the abdominal secretions; but that in respect to these 
“ts, it only prepares for them by Bel the lungs with air, and that it does not 
san active in this phenomenon, since the suspension of respiration, which 
e principal source ofthem, and which depends upon the closing of the glottis, 
‘rs, not during respiration, but during the tendency to expiration, which is 
:d solely by tlie contraction of the abdominal muscles. F. T. 
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ARTICLE SECOND. 


OF THE MUSCLES OF THE CHEST. 




















$ 1074. In the pectoral region of the anterior and lateral faces of 
the body we count three superficial muscles, which go from the first 
two sections of the upper extremities to the accessory bones of the 
trunk, and are usually attached to the latter. These muscles are the’ 
pectoralis major, the pectoralis minor, and the serratus major anticus 
muscles. 


I. PECTORALIS MAJOR. 


$ 1075. The pectoralis major muscle, Sterno-humeral, Ch., an ex- 
tensive muscle, the largest and most superficial of those found on the 
anterior part of the chest, is triangular, or, to speak more precisely, is 
irregularly quadrilateral, and is much thicker but much narrower at 
its outer than its inner part. Its smaller upper edge arises by shor& 
tendinous fibres from the great inner half of the anterior edge of the 
clavicle. The inner edge, which is larger and concave, also arises by 
very short tendinous fibres, from the anterior face of the handle of the 
sternum, from that of almost all the upper part of the body of 
bone, and also from the upper edge of the anterior face of the cärti- 
lage of the fifth rib. A smaller slip is also detached from the rest © 
the muscle in all its extent, which sometimes descends very low, anl 
unites to the second slip of the obliquus externus abdominis mus 


tendon of this muscle and of its upper slip. 
The upper part of the pectoralis major muscle is called the clavich 


(‚pars sternalis), and the lower the cosial portion (pars costalis). 
last however is not separated from the others as the first is. i 

The upper fibres of this muscle descend obliquely outward, the ce 
tral are transverse, and the lower go more and more obliquely upwat 
They all converge towards a very strong tendon, composed of trat 
verse fibres, which, passing above that ofthe long head of the bict 
flexor muscle, goes to attach itself to the lower part of the out 
rough line of the humerus, and blends in the bicipital groove with 
tendon of the latissimus dorsi and teres major muscles, unites in} 
place with the lower part of the deltoid muscle, and becomes an & 
neurosis, which envelops the muscles of the shoulder. 

This muscle draws the arm, and also all the upper extremity, 
ward and forward, which af the same time is turned on its axis 
ward and depressed if it be raised. Its central and transverse f 
tion goes directly inward and forward; the upper portion raises 
arm, the lower depresses it. 


re in 2 


MYOLOGY. 243 


$ 1076. The clavicular portion of this muscle is very often entirely 
sseparated from the sternal portion, so that a considerable space exists 
Ü between them, and on the anterior edge of the latter we see several 
Sfissures of different depths. This formation is very analogous with 
Öthat of the mammalia, in most of which the pectoralis major muscle 
sis divided into several distinet muscles. 
A considerable muscular band is sometimes detached from the pec- 
#toralis major muscle, which goes to the arm, where it is attached 
either to the aponeurosis,'or to the short head of the biceps flexor, or 
Anally to the latissimus dorsi muscle, which arrangement resembles 
he common muscle of the arm, shoulder, and head, found in animals 
lestitute of a clavicle. 
$ 1077. On the anterior face of the pectoralis major muscle, more 
por less distant from its inner edge, directly between it and the cellu- 
ar coat, we often find a supernumerary muscle, called from its situa- 
on the thoracic, the straight sternal, or the sternal muscle of animals 
IM. thoracicus, rectus sternalis, sternalis brutorum). 
This muscle is a more or less perfect repetition of the rectus abdo- 
ainis and of the sterno-cleido-mastoideus. It often unites these two 
nnuscles, or at least-extends from one to the other; sometimes also it 
; unconnected with either, and is attached by its upper extremity to 
hie handle of the sternum, and by the lower to the costal cartilage or 
»> the lower part of the sternum : its two extremities are often 
dended with the pectoralis major muscle. In certain cases it is in- 
cated only by a tendon, which extends from the sterno-cleido-mas- 
jhideus to the rectus abdominis muscle, or by an unusually long slip 
"the latter. 
"The accessory muscle varies in thickness, breadth, and even in 
mber, no less than in its length. In fact its thickness is sometimes 
ly a few lines and is sometimes several inches; sometimes it exists 
’ on one side, sometimes also it is double either on one or on both 
les; sometimes we number four of these muscles, 
"In certain subjects there are transverse tendinous intersections, 
aich render it still more analogous to the rectus muscle : these’ in- 
sections are not common. 
The side of the body and the sex of the individual seem not to in- 
ence the existence of this musclg.* 
"Itis curious inasmuch as it establishes a relation between man and 
imals, renders the analogy between the anterior and posterior 
ives of the body more sensible than it is generally, and particularly 
ders the whole anterior face more uniform. 
It is not peculiar in blacks, 
































} For färther details on this interesting musole, see Sandifort, De muse. non- 
Zis qui rarius oecurrunt, in the Ewerc. acad. Book i. ch, vi. pp. 82-88.—Meckel, 
ir. duplicitate, Halle, 1815, pp. 35-40.—Kelch., Beytrage, p. 33, No. 25. 
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II. PECTORALIS MINOR, 

















$ 1078. Directly below the pectoralis major we find the pectoralis 
minor muscle, Costo-coracoidien, Ch., (M. pectoralis minor, s. serratus 
anticus minor), which is much smaller. The form of this muscle is 
an elongated triangle, the base of which looks downward and forward, 
and the summit is turned upward and backward. 

Its anterior edge is generally attached by three, more rarely by two 
or four Slips, all of which proceed equally far forward, but at un- 
equal distances from each other, to the anterior face and upper edge 
of the third, fourth, and fifth, rarely also the sixth rib. 3 

A fourth slip is sometimes found behind the second, -and more or 
less covered by it, and also by the third, which is inserted in the outer 
face of the fourth rib. 

The upper and the posterior or lower edge, which are much longer 
than the anterior, and which are nearly equal in length, are loose and 
unite above in a tendon, which is attached to the anterior edge of the 
summit of the coracoid process of the scapula. \ 

The pectoralis minor muscle is much narrower, but also much 
thicker, at its upper than at its lower part. B: 

It drawsthe coracoid process, and consequently the scapula forward, 
downward, and inward. When the scapula is fixed, this muscle raises 
the ribs to which it is attached. _ = 

$ 1079. Sometimes we find a curious analogy with the formation 
of birds in the existence of a third pectoral muscle below these: this 
arises from the first and second ribs by separate digitations, and is 
attached to the coracoid process of the scapula.* -A similar anomaly 
consists in a band, which sometimes comes from the upper rib, and 
which, covered by the pectoralis minor muscle, ascends to the capsu-- 
lar ligament,of the scapulo-humeral articulation.r i 


III. SERRATUS MAJOR ANTICUS. 


8 1080. The serratus major anticus muscle, Costo-scapulaire, Ch, 
is a broad, thin, and triaugular muscle, the base of which is down 
. ward and the summit upward. It covers in great part the lateral 
region of the upper eight ribs. i 
Its anterior concave edge u by nine triangular slips, of which 
the lower four are situated farther forward than the others, from the 
bony parts of the first eight ribs, nearer their anterior than their poSs« 
terior extremity. 4 
The number of slips then exceeds that of the ribs, because the s@ 
cond and third, one of which is often deficient, are attached together 
to the second rib. The four lower slips intereross with the upper fout 


* Rosenmüller, p. 6. + Gantzer, p, 11. 
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of the obliquus externus abdominis muscle. The lower edge is loose. 
The posterior is attached to allthe internal lip of the inner edge of 
\ the scapula. 
The upper fibres descend obliquely forward and inward: the cen- 
\ tral are transverse; the lower fibres have the same direction as the 
“upper, but are less perpendicular than they. 
This muscle generally draws the scapula, and with it all the upper 
€xtremity forward and inward. When this bone is fixed it carries the 
{ribs to which it is attached outward and backward. 
$ 1081. Sometimes but veryrarely, the central portion of the ser- 
/ratus major muscle is deficient, so that it is completely divided into 
ftwo unconnected parts. 


IV. TRIANGULARIS STERNE 


$ 1082. The triangularis sterni muscle, Sterno-costal, Ch., is thin; 

lit is situated upon the inner face of the sternum and costal cartilages, 
sand is formed of several successive slips placed over each other. It 
sarises by a thin and broad tendon from the edge of the under part of 
e body of the sternum, from the ensiform cartilage, and from the 
inner face of the costal cartilages from the third to the sixth or seventh, 
Its fibres are oblique and go to the cartilages of the second, third, 
Courth, and fifth ribs, to which they are attached by long digitations. 

Of all the muscles this is one of the most variable. Sometimes 
one or möre slips are deficient, and the internal edge is not attached 
0 the costal cartilages but only to the inner face of the sternum;; and 
in several slips are formed which are entirely isolated, or at least 
ome of them are not connected with the others. 
It is always continuoug at its lower extremity by tendinous fibres, 
d often by its fleshy portion with the upper end of $he transversalis 
/bdominis muscle; so that in many cases, but not however in all, we 
aay consider it as forming but one with it, and call it the sterno-abdo- 
inal muscle (M. sterno-abdominalis) .* ö 
‚ It at least always represents in the thorax the transversalis abdo- 

is muscle. This comparison terminates the analogy between the 
uscles of the abdominal and thoracic parietes, 


ARTICLE Du LEN 
OF THE ANTERIOR MUSCLES OF THE NECK. 


\5 1063. The anterior muscles of the neck form a superficial and a 
ep layer. 


osenmüller, De nonnullis musculorum corp, hum. varielalibus, Leipsic, 1814, 
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I. SUPERFICIAL LAYER, 























8 1084. The superficial layer of the anterior muscles of the neck is 
situated in front and on the sides of the larynx, the trachea, the pha- 
rynx, and the hyoid bones. It comprises the platysma myoides, the , 
sterno-cleido-mastoideus, the sterno-hyoideus, the omo-hyoideus, the 
sterno-thyroideus, and the muscles which extend from the larynx to 
the hyoid bones, from the thyroid to the cricoid cartilages, and from 
the skull to the hyoid bönes and to the pharynx.. We shall mention in 
this place only the first two. The others will be described with the 
organs of digestion and of voice,—1st, because their points of attach- 
ment have not yet been described ; 2nd, because it is more convenient 
to refer the history of those which are inserted in parts already 
described, as for instance the muscle of the hyoid bones, to that of the 
muscles near them, which are intimately connected and always act 
with them, 


« 


I. PLATYSMA MYOIDES, 


$ 1085. The plaiysma myoides muscle, Thoraco facial, Ch., (M. latis- 
simus colli, s. platysma myoides, s. quadratus, s. tetragonus gene), has 
an oblong square form. It is very thin and composed of museular 
bands, which are generally very loosely united and often have consj- 
derable spaces between them. Itissituated directly below the cellular ° 
tissue, to which it adheres, and arises in the thoracic and scapular 
region by separate bands, which extend a little below the elavicle, so 
that it covers part of the upper edge of the deltoides and pectoralis 
major muscles. It gradually contracts, becomes thicker and going 
obliquely upward, inward, and forward, on the side ofthe neck, attains 
the lower part of the face, wbere it is attached partly to the under 
edge of the lower maxillary bone, and partly blends with the levator 
anguli oris muscle and ascends to the corner of the mouth, and partly” 
loses itself below the adipose covering of the face. F 

It wrinklesthe skin which covers it, and draws the mouth downwa 
and outward. The latter motion is executed particularly by the last 
fasciculus, hence called the risorius Santorini muscle. Br: 

This muscle is evidently only a rudiment of the intercostales and of 
the broad abdominal muscle he neck, asis proved by its situation, 
its relations with the oth s and the common integuments, and 
by the direction of its Ahre. The looseness of its lower edge, whi 
is wholly unattached, corresponds very well with the arrangement 
the anterior part of the lower edge of the broad abdominal muscles, 88 
likewise its insertion in the lower maxillary bone resembles that of h 
upper edge of these muscles in the ribs, to which the lower maxilla 
bone is analogous. 


+ 
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Its less degree of development depends partly on the smallness of 
the region in which it is found, and partly also because there is no 
special cavity in it. 

$ 1086. A special fasciculus frequently, but not always, arises from 
its upper part and goes toward the face. This fasciculus is sometimes 
loose under the cellular tanic and sometimes arises from the tendon of 

the masseter muscle. It goes from behind forward, and is attached 
with the platysma to the angle of the lip; it is sometimes replaced by 
the upper part of the latter, which is broader. 

It is more rare to find an inferior slip arising from the clavicle, 
which extends under the skin to near the deltoid muscle, where it dis- 
appears in the cellular tissue; it resembles the fleshy coat of animals.* 

We also rarely find a small transverse muscular slip between the 
platysma and the skin, below the chin.r 

We more rarely see the platysma not thin and superficial as usual, 
but rounded and thick, not proceeding forward but going backward 

‚ and attached to the occipital bone,f 









un 


II. STERNO-CLEIDO-MASTOIDEUS. 


& 1087. The sterno-cleido-mastoideus muscle, Sterno-mastoidien, Ch., 
ı must be regarded not as a single muscle but as the union of two mus- 
€ cles, since its two bellies are more distinct from each other than some 
«other muscles, especially those of the dorsal region, which are consi- _ 
(dered as separate. 

The anterior belly, the sierno-mastoideus muscle (M. sterno-mastoi- 
ddeus, s. nutator capitis anterior), arises by a short but strong tendon 
{from the most upper and outer part of the anterior face of the handle 
cofthesternum. It is elongated and rounded, and becomes insensibly 
Übroader and thinner at its summit, goes obliquely upward and back- 
wward, and is attached to the outer face of the mastoid process of the 
mporal bone, and to a small part of the outer face of the upper 
scurved line of the oceipital bone. 

The posterior belly, the cleido-mastoideus muscle (M. cleido-mastoi- 
deus, 3. nutator capitis posterior), is shorter and weaker than the pre- 
ceding. It arises an inch more outwardly, from the upper edge and 
the upper part of the anterior face of tbe sternal part of the clavicle 
‘(but it does not come from its inner edge) by athin and broad tendon ; 


it descends obliquely but straighter than the preceding, gradually be- 















jsomes round, and terminates in a p 'eitis attached below the 
oreceding, to the lower part of the of the mastoid portion of 
he temporal bone by a rounded tendon, which covers its upper por- 
ion, and with which it is united by some separate fibres, 


1? Fieischenaun, In Erlanger Adhandl., vol. 1. p. 28.0 
eischmann, in Erlanger Abhandl., vol. i. p. 28.—Gantzer, ?oc. cit., p: 6, 
ı+ Zagorsky, Mim. de Pacad. de Petersburgh, FL, i, p. 357, ; A 
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These two muscles correspond from above downward, the first tothe 
rectus abdominis and the seeond to the pyramidalis muscle, in this 
respect, that they are more similar than the latter in regard to size, 
They represent also from before backward the splenii muscles, to which 
tbey are antagonists. 

The sterno-cleido-mastoidens muscle inclines the head obliquely for- 
ward, so as to bring the face from the opposite side. When the two 
act in concert the head is flexed. The external belly draws it more 
“ directly forward and downward, and the inner belly more obliquely 
from the opposite side. 

$ 1088. The greatest anomaly of this muscle is an increase in num- 
ber, arising from the detachment of some fasciculi from the rest of 
the mass,* z 

Tbus for instance we not unfrequently find between the two bellies 
a special and smaller fasciculus, which sometimes continues separated 
asfar as its upper extremity, or which before arriving there blends with 
one of the other two; this generally arises directly at the side of the 
anterior belly, either on the outside of it from the sternum or from the 
most internal part of the sternal end of the clavicle. 

We less frequently find a thinner and usually very broad accessory 
muscle, which arises from the clavicle behind the second belly, ascends 
behind it from before backward, and attaches itself on the outer side 
ofit to the occipital bone. 

The numerous divisions and multiplications of this muscle remind 
us of the analogy between it and the rectus abdominis and pyramilla- 
lis muscles. 

Nor is it rare to see a fleshy or tendinous slip which extends from 
the lower edge ofthe sterno-mastoid portion to the angle of the lower 
maxillary bone. 

All these varieties form so many analogies with animals ; for in 
most mammalia the sterno-mastoid and the cleido-mastoid portions are 
almost entirely separated from each other, and the latter is most fre- 
quently doubled. Besides, this always increases in volume and num- 
ber outwardly ; this circumstance establishes a manifest relation with 
the formation in most mammalia, in which the cleido-mastoideus mus- 
cle is generally blended with the clavicular portion of the deltoides 
muscle; even in the solipedes, the sternal portion extends only to the 


lower maxillary bone. 
HU, „DEEP LAYER. 


$ 1089. The deep layer of the anterior muscles of the neck is situ- 
ated directly on the anterior face of the upper part of the vertebral 
column, It comprises the rectus capitis anticus major, the rectus capitis 
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*G. Ta ‚De duplicitate monstrosä, pp- 40, 41.—Kelch, Beyirege zur palhs 
anat., p: 31. 
1 Eherone, p- 160. ; 





























MYOLOGY. 249 


“minor, and the longus colli muscles, all of which serve to bend the 
head and neck. 


I. RECTUS CAPITIS ANTICUS MAJOR. 


$ 1090. The rectus capitis anticus major musele, Grand trachelo-sous 
occipital, Ch. (M. rectus capitis anterior, s. internus, s. major), is 
oblong and thicker at its upper than at its lower part. It generally 
arises by five thin and tendinous slips, which increase in size from ° 
below upward, from the transverse processes of the third, fourth, fiftb, 
and sixth cervical vertebr&, and from one slip of the longus colli mus- 
cle, which is attached to the sixth cervicle vertebra. It goes from 
below upward and from without inward, gradually approaching its 
congenital. It is mostly strongly tendinous. Its upper edge is 
attached directly before the large occipital foramen to the basilar pro- 
cess of the occipital bone. 
It bends the head directly forward. 
8 1091. We sometimes find two additional upper tendinous slips 
‘which come from the first and second cervical vertebr&, an arrange- 
ı ment resembling the formation of the carnivorous animals. 


II» RECTUS CAPITIS ANTICUS MINOR. 


$ 1092. The recius capitis anticus minor muscle, Petit trachelo-sous 
soccipital, Ch. (M. rectus capitis anterior, s. internus, s. minor), is a 
‘smaller, thinner, and triangular muscle, which gradually enlarges from 
!below upward. It arises above and forward from the anterior arch 
sand from the root of the transverse process of the first cervical verte- 
Vbra, ascends, covered by the preceding, before the articular ligament 
\between the oceipital bone and the first cervical vertebra, goes obliquely 
ward, and is attached before the occipital foramen to the basilar pro- 
ss, and more outwardly'to the fibro-cartilaginous mass which fills 
he space between the body of the occipital bone and the petrous por- 
on of the temporal bone. 

It bends the head forward and a little to the side. 


III. LONGUS COLLI, 


$ 1093. The Longus colli muscle, Predorso-atloidien Ch., descends 
rom the first cervicalto the third or fourth dorsal vertebra. Its struc- 
ure is very compliented, and we may consider it to a certain extent 
formed of two muscles, an upper and lower, which are united, 
The u smaller, and goes directly downward and a little out- 
ard,. It arises by separate tendinous slips from the side of the body, 
nd the intervertebral cartilages of the upper three dorsal vertebre, 
d also from the body and the anterior roots of the transverse pro- 
ses of the lower four cervical vertebr®, ascends in a straight line, 
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b & 
and is attached externally, by two or three short tendons, to the 
anterior tubercle of the transverse processes of the fourth and fifth 
cervical vertebr& ; and inward, by a strong tendon, to the anterior face 
of the bodies of the second and third cervical vertebr&, 

The upper muscle is stronger than the preceding, and is directly 
continuous with it; it arisesby small tendinous slips from the anterior 
roots of the transverse processes of the third, fourth, and fifth cervical 
vertebr&e. It ascends obliquely inward, gradually becomes straighter, 
and is attached to the anterior tubercle of the first cervical vertebr&, 
seldom to the basilar portion of the occipital bone, 

Mn longus colli muscle bends the neck forward, and a little to the 
side, 


ARTICLE FOURTH. 


OF THE SACRO-COCCYGCEAL MUSCLES. 


$ 1094. the sacro.coccygeal muscles (M. sacro-coccygei, Ss. curve- 
tores coccygis) are not constant. When they exist they appear as 
small, elongated, thin, and mostly tendinous faseiculi, situated on the 
two sides, which arise from the anterior face of the last sacraland first 
cocceygoeal vertebra, and are attached by several slips to the anterior 
face of the lower pieces of the coceyx, where that of the right and left 
are usually blended. 
They draw the lower pieces of the coceyx forward and upward, so 

as to curve the whole range of these bones. 3 
These muscles are the rudiments of the caudal flexors in animals. 

_ They evidently correspond to the three muscles of the upper half of 
the body, which we have just described. 


SECTION I. 


OF THE MUSCLES OF THE HEAD. eo : 


8 1095. The muscles of the head comprise those of the skull and 
those of the face. | 4 
The muscles of the skull are the oceipito-frontalis, the auricular 
muscles and one muscle of the lower jaw. di el 
The muscles of the face are those of the eyes, ni the lips, 
the other muscles of the lower jaw, and the hyoid muscles. m 
Of these muscles we shall here examine only the oceipito-frontalis, 
and those of the lower jaw, both because the parts which must neoes- | 
sarily be known to understand the descriptions of the others are nof” 
yet mentioned, and also because it is more convenient to examine ther a) 
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in connection with the other constituent parts of the organs which 
they assist to form, 


e I. OCCIPITO-FRONTALIS. 


$ 1096. The oceipito-frontalis or epicranial muscle (M. epieranius, 
s. cranii cutaneus, s. occipito-frontulis) is a flat, digastric muscle, situ- 
ated directly under the skin, to which it is intimately attached, and 
covers the anterior, upper, and posterior parts of the skull, and also 
the central and upper part of the face. 
Its posterior belly, which is also described as a separate muscle, 
termed the oceipitalis, has an oblong square, or triangular form, It 
arises by tendinous fibres from the root of the mastoid process, and 
from the upper occipital ridge of the basilar bone, where it unites with 
tbe sterno-cleido-mastoideus and trapezius muscles, soon becomes 
fleshy, ascends on the squamous portion of the occipital bone, and ter- 
minates by a concave edge which unites with the median tendon, 
This tendon is called the skull-cap (galea capitis), and is formed of 
very distinet longitudinal fibres. It extends all along the skullto the 
frontal bone, where it is attached to the anterior belly or the frontalis 
muscle. 3 
The anterior belly or the /rontalis muscle is much more extensive 
than the posterior. It beginsby an upper convex edge, then descends 
‚ along the squamous portion of the temporal bone, goes straight to its 

inner part, which is the thickest, and obliquely forward to the outer, 
‘ which isthinner, and terminates as follows: at its inner part, it is 

continuous by several slightly tendinous slips with the pyramidalis 
 nasi and the levator labii superioris aleque nasi muscles;; in the region 
of the inner angle of theeye, it is attached to the nasal process of the 
“upper miaxillary bone and to the lower portion of the frontal bone; 
! finally, at its outer part, it blends with the corrugator supercilii and 
‘the orbieularis palpebrarum muscles. 

The occipito-frontalis musclece orresponds in situation and attach- 
ı ment to theinterspinales muscles of the vertebr&. It resembles one of 
I tliese muscles which is enlarged, rounded, and divided in its centre, 
# from before back ward, into two parts, united by an intermediate tendon. 
Considered as a whole, this muscle moves the skin of {he top ofthe 
Shead. Its two bellies wrinkle in a transverse direction the skin above 
them, and extends that near them when they contract from the side 
of their tendon. Thus the frontal muscle raises that of the upper part 
of the neck, 
a * 

& II. LES OF THE LOWER MAXILLARY BONE. 


$1097. The muscles of the lower maxillary bone comprise those 


hich raise it, those which moye it to the side, and those which 
ess it, r. 
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I, LEVATORS8S OF THE LOWER JAW, 



















8 1098. The lower jaw is moved by three levators, the action of 
which is to bring it towards the upper jaw, which is fixed. These are 
the temporalis, the masseter, and the pterygoideus internus muscles. 


A. TEMPORALIS, 


$ 1099. The temporalis muscle, Temporo-marillaire, Ch., the largest 
and strongest of all the muscles of the lower jaw, is broad and trian- 
gular. It occupies all the lower region of the central part of the la- 
teral face of the skull, for it fills the temporal fossa, and covers the 
plain semicircular surface. 

It arises by very short tendinous fibres and by a convex edge from 
the semicircular line which bounds the lower part of the outer face of 
the frontal bone, from the large wing of the sphenoid bone, from the 
parietal bone, and the squamous portion of the temporal bone, and by 
fleshy fibres from the parts of these same bones situated below this 
line. Its posterior fibres go from above downward and from behind 
forward, the central are almost perpendicular, the upper go from above 
downward and from before backward; all converge to unitein the 
temporal fossa. 3 

As they leave the circumference the muscle becomes narrower apd 
- tbicker, and terminates in a short but very strong tendon, which is 
attached to the coronoid process of the lower maxillary bone. 

The entire muscle is covered externally by a tendinous expansion, 
formed of descending fibres which arise immediately over it, serves 
for the attachment of its fibres above, is separated below, on its outer 
face, by a greater or less quantity of fat, and is very loosely united to 
it in this place by cellular tissue and vessels, and is attached to the 
posterior edge of the malar bone and also to the upper edge ofthe 
zygomatic arch. } 

This muscle draws the lower jaw forward and upward. 


B. MASSETER. 


$ 1100. The masseter muscle, Zygomato-maxillaire, Ch. (M. masse- 
ter, s. mandibularis externus), has an oblong square form. Itslength” 
exceeds its breadth, and it is formed of fibres which go upward. It 
covers the outer face of the ascending branch of the lower maxillary 
bone, and fills the space between the posterior part of the lower edge | 
of this bone and the zygomatic arch. * 

It is very evidently formed of two layers entirely separate from 
each other, which differ also in the direction of their fibres, and which 
may be regarded as two distinct muscles. Zr 

The anterior external layer is the longest and strongest, and cover® 
most ofthelower. It is formed of fibres which are oblique from abo 
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ı downward and from before backward, and become a little narrower 
from below upward. It arises by short tendinous fibres from the 
| lower edge of the malar bone, and is attached to the lower half of the 
i ascending branch of the lower waxillary bone, as far as its inferior 
{edge and its angle. 

The inferior or posterior layer is much smaller and feebler than the 
preceding ; its form is also square, and it is composed of fibres which 
{go backward. It becomes thicker from below upward, is loose poste- 
riorly, and is covered anteriorly by the preceding layer. It arises by 
ifleshy fibres from the lower edge of the posterior part of the zygomatic 
sarch, and is attached by short tendinous fibres above the upper end 
cof the insertion of the external layer in the centre of the outer face 
oof the ascending branch of the lower maxillary bone. 

The two layers unite and draw the lower jaw upward, the external 
kbrings it forward, and the internal backward. 


C. PTERYGOIDEUS INTERNUS, 


& 1101. The pterygoideus internus muscle, Grand pterygo-mazil- 
ire, Ch., an oblong quadrangular muscle, arises by its upper thick 
dge from all the pterygoid fossa of the pterygoid process of the 
phenoid bone, goes obliquely downward and outward, andis attached, 
pposite the preceding, but to a much less extent than it, to the 
ower part of the inner face of the ascending branch of the lower 
axillary bone, as far as the angle. 

It draws the jaw upward and inward; but if the muscles of both 
üides act, the jaw is moved directly upward. 


1Il, PTERYGOIDEUS EXTERNU». 


'& 1102. The lower jaw is moved laterally by a single muscle, the 
erygoideus externus muscle, Petit pterygo-masillaire, Ch., situated 
een the lower maxillary bone and the pterygoid process. This is 
smallest muscle of the lower jaw, and ditfers from the others in 
transverse direction of its fibres. It arises by short tendinous 
from all the outer face of the outer layer of the middle sphenoid 
x pterygoid process, then goes directly backward and outward, and 
 inserted by short tendinous fibres in the inner face of the neck, and 
“ the condyle of the lower maxillary bone. 

! Tt draws the lower jaw from the opposite side, that is inward and 
ard, when it acts alone ; but forward only when it contracts with 
3 synonymous Bee of the other side. 
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Jll. DIGASTRICUS, 




















8 1103. Although several muscles contribute more or less directly 
to depress the lower jaw,* there is however but one appropriated 
specially to this function; this is the digastricus muscle, Mastoido- ” 
genien, Ch., (M. biventer, mazill@ inferioris), so named because 
formed of two oblong bellies united by a central tendon. 

The posterior longer and stronger belly is more rounded than the 
other, aud arises from the mastoid fissure of the temporal bone, and 
is covered in this part by the upper end of the sterno-cleido-mas- © 
toideus muscle. Leaving this point, it goes downward, forward, and 
inward, and gradually becomes a thinner oblong median tendon, which ° 
is attached by a small tendinous expansion on its anterior extremity 
to the lateral end of the central piece of the hyoid bone; so that it = 
is situated between the temporal and hyoid bones. EB 

The anterior belly is shorter and flatter than the posterior, and 
arises behind the median tendon ; goes forward and inward, and is 
attached directly at the side of the synonymous belly of the opposite 
side to.the centre of the inner lip of the lower edge of the jaw. . 

This muscle draws the lower jaw downward and backward. Ifthe 
posterior acts alone, it raises the hyoid bone and draws it backward. 
If the anterior acts singly, this bone is also raised but carried forwärd. 
When the posterior belly contracts behind and the anterior before, it 
draws the skull and the face, except the lower jaw, backward, and 
thus by its action on the skull raises the upper jaw, sepärates it from 
the lower, and opens the mouth, 

$ 1104. Avery common anomaly of this muscle consists in the? 
union of the anterior bellies of thetwo sides with each other and with 
the pterygoideus externus muscle, by the formation of a larger or 
smaller fleshy portion.? Sometimes too we find between it and the 
skin a special transvere fasciculus, which is extended between the 
branches of the lower maxillary bone.} i 

These anomalies are evidently imitations of what is seen in sever& 
mammalia, where the anterior bellies even blend with each other. 
More rarely ihe anterior belly does not extend to tlıe chin, but 
attached to the centre of the horizontal branch of the lower maxillar 
bone, as is also the case in many mammalia, where the single mu sie 
with which it is provided is also inserted more posteriorly than in mat 


% R: 
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* A. Monro, Remarks on thr articulation, muscles, and luwation of the ; 
jaw, in the Edinburgh medical Essays, vol. i, p. 103-129..J. G: Fiamer, , 
musculo digastrico mawilte inferioris, Leipsic, 1737.—Winslow, Oöserv. 
Vanatomie comparde sur Pusage des muscles digastriques de la machoire inferie 
dans ’homme, in the Mem. de Paris, anno 1742, p. 236. 

+ G. Meckel, De duplic. monstr., p- 12. 4 

+ Fleischmann, in the Erlanger Abhandl., vol. i. 
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SECTION II. 























OF THE MUSCLES OF THE EXTREMITIES. 


$ 1105. The musclesofthe extremities form thegreater part ofthese 
sections of the body. Most of them'have a more or less elongated 
form and assume alongitudinal direction, although this is not the direc- 
tion of their fibres, which go obliquely from one or more edges to the 
tendons. Very few of them have a transverse direction, or one inter- 
ı mediate between it and the preceding : the latter are shorter. 

The muscles which follow the longitudinal direction flex and extend 
| the different parts of the limbs; thetransverse and the oblique separate 
!them from each other or turn them on their axes. 

The muscles of both extremities are surrounded with general tendi- 
ı nous sheaths ( fascie aponeurotice) and the tendons of the inferior, which 
ı are thelongestin proportion, and are firmly attached in several places 
| by strong fibrous ligaments to the bones over which they pass. 

In regard to situation, arrangement, and number, they correspond 
; perfectly in their essential particulars, and differ only in modifications 
- dependent on the different functions. of the two limbs. 


CHAPTER I. 
MUSCLES OF THE UPPER EXTREMITIES. 


s [3 
& 1106. The muscles which move the first section of the bones of 
hm upper extremity, or the bones of the shoulder, all come from the 
bones of the trunk, from which arise also some of those which move 
bone of the second section—the humerus. The former are 
the trapezius, the rhomboidei, and the levator anguli scapul& ; the 
others the pectoralis major and the latissimus dorsi muscles, which 
have already been described ($ 1001). 
It is convenient to commence the description of these museles by 
of their common aponeurotic sheath, 


ARTICLE FIRST. 


[7 * 
OF THE APONEUROTIC SHEATH OF THE UPPER LIMES. 


5.1107. The muscles of the upper extremities are surrounded’by a 
e dinous envelop, called the brachial aponeurosis (fascia brachialis). 
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This arises in very muscular subjects from the deltoid muscle, but 
sometimes we do not see it except below this muscle. It is always 
stronger on the fore-arm thanonthearm. However, atthe posterior - 
part of the anterior and posterior faces it is always much thicker than 
on the other faces and strengthened by transverse and oblique fibres, 
which cover the longitudinal fibres externally. 

In most of its extent it envelops the muscles externally only, 
However, at the lower end of the arm, in the inner angle, there is a 
triangular slip, the internal’ and external intermuscular ligament, (L. 
intermusculare internum et externum), which leaves the aponeurosis 
and goes forward. The external extends from the outer condyletothe 
upper extremity of the projecting part of the anterior angle; the 
internal from the inner condyle to the corresponding point of the inner 
angle. They extend between the extensors and flexors of the fore- 
arm and increase their surfaces of attachment. 

Two similar but much weaker ligaments are also found jn the fore- 
arım in asimilar situation. They separate the flexors and the extensors, 
both on the ulnar and radial side, because they proceed from the 
inner face of the aponeurosis to the posterior edge of the ulna and of 
the radius to which they are attached. 

Near the lower end of the fore-arm, the transverse fibres disappear, 
or at least become evidently thinner ; but they again accumulate on 
the end of its posterior face and on the back of the thumb, become 
much more thick than high, and give rise in this place to the BEE 
ligament of the carpus (Lig. carpi dorsale, s. armillare). 

This ligament extends from the transverse process of the radius to 
the small head of the ulna, the pisiform, and the tuberosity of the fifth 
metacarpal bones. It is formed atits upper part, which is the weakest, 
of transverse fibres, which descend from the ulna to theradius, and at 
the lower part of fibres, which go backward and downward from the 
radius, and consequently partially cross the preceding. 

Under it pass the tendons of the abductor magnus and extensor 
pollieis, the radiales externi, the extensor digitorum communis, the 
extensor indicis proprius, the extensor minimi digiti proprius, and the 
ulnaris externus muscles. Their passage is facilitated by the 
partitions which descend from the inner face .of the ligament to the 
asperities on the ends of the bones of the fore-arm and divide it into 
six parts. 

The first, the anterior, extends from the anterior edge of the lower 
end of the Hading to the first asperity on the back of this bone, and 
contains the tendons of the abductor pollicis longus and of the ex- 
tensor pollicis brevis muscles. 

Through the second, which is larger and which extätdg {rom the 
first dorsal asperity to the second, pass the tendons of the two radiales 
externi muscles. 

The third, a little oblique forward and downward, extends from the 
seconÄ to the third dorsal asperity of the radius, to the posterior edge 
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of its lower extremity, and lodges the tendon of the extensor pollicis 
longus muscle. 

The fourth, the largest, extends from the third dorsal eminence to 
the posterior edge of the radius, and receives the tendons of the ex- 
tensor digitorum communis and extensor proprius indicis muscles. 

The fifth, the smallest, is comprised between the radius and the 

“anterior edge of the small head of the ulna ; it receives the tendon of 
the extensor minimi digiti proprius muscle. 

Finally, the sixth, which extends from the posterior edge of the 

small head of the ulna to its styloid process, embraces the tendon of 
the ulnaris externus muscle. 
The lower edge of this ligament, which should be regarded not as 
a separate ligament but only as the development of the brachial apo- 
neurosis, is uninterruptedly continuous with the aponeurosis of the 
back of the hand, which gives a loose common envelop to the tendons 
of the extensor muscles, blends with the oblique tendinous fibres by 
which the tendons of the extensors of the fingers are retainedin place, 
and cnucurs to form them. 

The brachial fascia is also strengthened at the lower part of the 
anterior face of the fore-arm and on the palmar'side of the carpus. 

"The upper part of this portion, which is the feeblest and which 
extends from the anterior ridge of the radius to the pisiform bone, 
forms the common palmar ligament of the carpus (Lig. carpi volare 
commune). It unites at its ends with the dorsal ligament. Under it 
pass the tendons of the flexors of the fingers, and in a special sheath 

‘ that of the radialis internus. R 

The lower part, which is much stronger, forms the proper palmar 
 ligament of the carpus (Lig. carpi volare proprium). "This ligament is 
"formed by transverse and oblique fibres. Above, it blends in great 
| part with the preceding. Below, it strengthens the palmar aponeu- 
Irosis. Its two edges arise from the palmar eminences of the carpus, 
ı which are formed on the radial side by the trapezium and the pyramidal 
| bones, and on the ulnar side by the pisiform and unciform bones. 


ARTICLE SECOND. 
MUSCLES OF THE SHOULDER. 

$ 1108. The muscles of the shoulder, which surround the scapula 
and which extend from this bone and also from the clavicle to the 
‚bumerus, are tlıe deltoides, the supraspinatus, the infraspinatus, the 
teres major, the subscapularis, the teres minor, and the coraco- 
brachialis musecles, der 


I, DELTOIDES, OR THE EXTENSOR OF THE ARM, 


$ 1109. The deltoides muscle, Sus-aeromio-humeral, Ch. (M, del- 
‚ levator, attollens humeri),is a very strong muscle, which occupies 
z2 
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the upper and anterior part of theregion of the shoulder. It arises by 
its upper longest and concave edge from the anterior edge of the sca- 
pular end of the clavicle, from the anterior edge of the acromion 
process, and from thelower edge of all the spine of the scapula at its 
anterior part, by fibres almost entirely fleshy or which at least have 
very short tendons, and by very long tendinous fibres at its posterior. 

After leaving this point, the muscle gradually becomes thicker, goes 
downward, and terminates by a fleshy summit externally, but pos- 
sessing within a very long tendon, which is attached directly below 
the tendon of the pectoralis major muscle, at the posterior end of the 
external linea aspera, which arises from the outer tubercle of the 
humerus and at the central part of the outer face of this bone, which 
presents in this place a triangular impression, 

These fibres converge from above downward; so that the central 
are straight, the anterior oblique from before backward, and the poste- 
zior from behind forward. 

In examining this muscle more attentively, we recognize that it is 
composed of two orders of triangular fasciculi. The first order con- 
tains four fascieuli, which are larger than the otlıers, and the bases of 
which are turned upward and their summits dowuward. Between are 
the three smaller fasciculi of the second order, which are/broader 
below than above, but the two ends of which are a little narrower 
than the central part. 

Below the upper edge of this muscle, between it and the capsula 
ligament, we find a considerable mucous bursa, which corresponds 
usually to the acromion, extends between this last process and the 
proper anterior ligament of the shoulder, and sometimes divides into 
two burs®, one of which is situated near the corocoid process. 

The deltoid muscle raises the arm and separates it from the side of 
the body. 

& 1110. A remarkable analogy with the structure of the mammalia 
is the existence of a posterior slip, entirely distinct from the rest of 
the muscle, which we have found several times. This slip arises from 
the tendinous expansion of the infraspinatus muscle ($1112) and from 
the centre of the inner edge of the scapula, bya broad and thin tendon, 
and is attached to the tendon of the deltoides. In most mammalia, 
in fact, the deltoides divides into a clavicular and a scapular portion, 
and the latter is subdivided into an acromial and a spinous portion. 

We more frequently find the posterior part of the muscle simply 
separated from the anterior. We ought also to place among these 
anomalies the existence of a head, which goes from the anterior edge 
of the-scapula to the deltoides,* and which is still more analogous 
with a part of the deltoides in birds, 


* Albinus, p. 422. 
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Il. ROTATORS OUTWARDLY. 


I- SUPRASPINATUS. 




























$ 1111. The supraspinatus muscle, Petit sus-scapulo-trochiterien, 
Ch,, is a triangular muscle which fills the supraspinal fossa, and is 
formed of fibres which converge from behind forward, from below 
upward, and from within outward. Atfirst it is rather thick but 
gradually becomes thinner. It arises from all the supraspinal fossa, 
from that part of the posterior edge of the scapula situated above the 
spine, and from the posterior part of the upper edge and also from 
the upper face of this spine. It changes under the acromion process, 
directly below the large proper ligaments of the scapula, into a short 
and strong tendon, which, passing below the capsular ligament of the 
seapulo-humeral articulation, which it contributes to strengthen, &oes 
to attach itself to the upper and inner part of the outer tubercle of 

‘the humerus. 
This muscle turns the arm outward and raises it, 


II, INFRASPINATUS, 


$ 1112. The infraspinatus muscle, Grand sus-scapulo-trochiterien 
(Ch., arises from all the infraspinal fossa of the scapula, except its 
!lower part. It goes outward and forward, so that its upper fibres are 
itransverse, and the lower become more oblique forward and upward the 
Nlower they are. Its thickness gradually increases as it proceeds 
toutwardly, and it terminates in a strong tendon which extends farther 
«on the posterior than on the anterior face. This tendon adheres to 
ithe capsular ligament of the shoulder which it strengthens, blends 
#above with that of the preceding muscle, andis attached to the central 
of the outer tubercle of the humerus. 
We find a large mucous bursa between the scapula and this tendon. 
This muscle draws the humerus backward and downward, and 
tes it from within outward. 


III. TERES MINOR, 


$ 1113. The Zeres minor muscle, Plus petit sus-scapulo-trochiterien, 
(Ch,, is quadrangular, and is scarcely distinguished from the preceding, 
'ft arises from the central part of the posterior lip of the anterior edge 
»f the scapula, and goes directly before the lower and anterior edge 
»f the infraspinatus muscle forward, outward, and downward, where, 

dually becoming narrower but thicker, it terminates by a short and 
trong tendon at the lower part of the outer tubercle of the humerus, 
2 ., the outer ridge of, the humerus which descends from this 

ercle, 


It acts like the preceding, but it draws the humerus more outward, 
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III. ROTATORS INWARD,. 


SUB-SCAPULARIS,. 





















$ 1114. The subscapularis muscle, sous-scapulo-trochinien, Ch., the 
strongest of thetwo muscles which turns the humerus onits axis 
inward, occupies all the lower face of the scapula. Its upper fibres 
descend obliquely outward and forward, thecentralare transverse, and 
the inferior are very oblique from behind forward and from within 
outward. It gradually contracts to a considerable degree, passes 
behind the upper end of the coraco-brachialis, and the short head of 
the biceps muscle, and terminates in a short, flat, and thick tendon, 
which is attached to all the circumference of the inner tubercle of the 
humerus. 
Its structure is verycomplex, and we may reduce it to two orders of 
fasciculi which are more or less evidently distinet. The first, com- 
monly five in number, arises by a tendinous summit along the inner lip- 
of the posterior edge, and the asperities which are found on the ante- 
rior face of the scapula. Thelower, which is also the strongest, forms 
the lower and outer part of the muscle. AIl progressively enlarge, 
and are attached to the upper tendon. 
We find the second layer between them: this also is formed of five 
fasciculi, of which the upper likewise forms the upper part of the mus- 
cle. These fasciculi are generally stronger and broader externally; 
and pointed inwardly. They come from the spaces between the emi- 
nences, whence the former arise, 
These two layers however interlace more than once, Aid we cannot 
insulate them without cutting their füibres. The third layer, which is 
described in most works on anatomy, does not in fact exist. 2 
This muscle has two mucous burs&. The larger is sometimes. E: 
united with the capsular ligament of the scapulo-humeral articulation, 
and is situated on the neck, and at the base of the coracoid process of 
the scapula. The smaller, which does not always exist, is situated 
much lower and further forward, between the capsular ligament and 
the tendon of the muscle. t 
The subscapularis muscle draws the arm towards the trunk, turns 
it on its axis from without inward, and depresses it when it is 
raised. If the arm is fixed it can carry the scapula outward. 7 


II. TERES MAJOR. z 
- 
"$ 1115. The teres major muscle, Scapulo-humeral, Ch. (M. teres, s.” A 
rolundus major, s. deprimens humerum rotundus) arises from the lower 
and triangular part of the outer face of the scapula, and from the pos- 
terior lip ofthe anterior su where it usually adheres to the subscapu- 
E 5 
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tt is separated by the long portion of the biceps, between the latter and 
she coraco-brachialis, approximates the humerus, and is attached by 
vather a short, broad, but thin tendon, to the inner rough line, directly 
hoehind and a little below the latissimus dorsi. 
Its form is the same as that ofthe teres minor, but it is at least twice 
Ss large as that muscle. 
N Wefind below and forward, between its tendon, the latissimus dorsi 
sauscle, and the humerus, a smallmucous bursa, and besides these, we 
so find one or more in its anterior tendon where it divides. 
This muscle draws the humerus backward, downward, and inward ; 
Fhen the arm is turned outward, it brings it a little inward. 
& 1116. It is often united with the posterior part of the latissimus 
vorsi muscle by a large fasciculus which leaves its posterior extremity. 


IV. CORACO BRACHIALIS, 


'$ 1117. The coraco-brachialis muscle, Coraco-humeral, Ch. (M. 
aco-brachialis, s. coracoideus, s. perforatus Casserü) is formed like 
ı oblong triangle. United above, rather intimately, and to some 
ent, to the origin of the short portion of the biceps flexor muscle 
; 1120), it arises from the coracoid process farther forward than the 
tter. Itistendinous before, in most of its length, and fleshy behind. 
. quitting tbe short portion of the biceps muscle it goes inward, 
jscomes thicker atits central part, but contracts much at its lower 
‘d, and is attached, partly fleshy, partly tendinous, to the middle 
2zion of the inner face of the humerus. r 

The musculo-cutaneous nerve generally perforates it in its centre. 

lower part often blends with the upper end of the brachialis internus 

ascle, a curious fact, asit adds a new feature to the analogy between 

» flexors of the fore-arm and those of the leg. We find one imper- 

"bursa, and sometimes two, between its upper tendon, that of the 

art portion of the biceps muscle, and the capsular ligament of the 

pulo-humeral articulation. 

This muscle approximates the humerus and the scapula to each 

‚ carries the arm to the side of the body, and rolls it a little out- 

d, when it is turned inward. 

"5ometimes, instead of a simple perforation, it presents a real fissure, 

“ich is often confined to its lower part, and sometimes exists its 

ole length, so that the tendons are separated, although the musculo- 

“aneous nerye passes constantly between the two portions. This 

angement establishes a striking similarity with the structure of the 

ER r 








LE nr ee ini ii. © Allen m 1 a Sn a a En 5 0 - 


262 DESCRIPTIVE ANATOMY. 


ARTICLE THIRD. 


MUSCLES OF THE ARM. 





















$ 1118. The muscles found on the humerus arise partly from this “ 
bone, others from the scapula, and are attached to the bones of the 
fore-arm. Theyare the triceps extensor, the bicepsflexorand the brachi- ° 
alis internus; the first is situated at the posterior and outer part of the - 
arm ; the other two are placed on its anterior and inner face. Y 


L TRICEPS EXTENSOR. 


$ 1119. The Zriceps ewtensor muscle, Scapulo-olecranien, Ch. (M.° 
triceps brachi, cubiti, s, brachieus externus, s. posterior) occupies most 
of the posterior face of the humerus, and extends from the scapula to3 
the olecranon process. 
The long or the posterior head (caput longum, anconeus longus) 
arises by a short, flat, and thick tendon, directly before the anterior’ 
insertion of the teres minor muscle, from the upper end of the anterio 
edge of the scapula, and goes from above downward, gradually inereas-" 
ingin thickness. Thetendon descends verylow onits innerface. Its’ 
. lower tendon extends in all its lower half along the inner part of,its” 
inner face, and the fleshy fibres areinserted in it obliquely. Its form 
is elongated. ” 
The large head, or the outer head, (caput externum, s. magnum, a 
con@us magnus, S. ewternus) arises above by a thin extremity which 
terminates by a convex edge, and presents very short tendinous fibres, 
This end is attached, directly below the insertion of the teres minor 
muscle, at the upper part of the posterior face of the humerus. The 
fleshy fibres come also from all the anterior edge of the bone. This 
head descends as far as the outer condyle, by a short tendon, which is 
oblique from above downward, from before backward, and from with- 
out inward, unites backward, aud ınward to the lower tendon of the 
long head. In all its lower portion its inner and posterior part i 
covered bythe common lower tendon of the brachialis internus musel& 
Its form is that of an elongagted rhomboid, its breadth exceeds it 
thickness, 
The short or internal head arises, directly below the upper extremi 
of the preceding, from most of the posterior face of the humerus, & 
descends along the inner edge of the bone to near the inner cond 
rests, by its posterior and inner edge, upon the tendons of the 
major and coraco-brachialis muscles, and also the inner edge of 
brachialis internus. Its fibres go obliquely downward and outwar 
they are attached tothelower tendon of the long head in all the low@ı 
part of the short head, 
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The common lower tendon of these three heads, which covers them 
„outwardly at their lower part, is not destitute.of fleshy fibres exceptin 
“a very small portion of its extent below, and is inserted in the upper 
broad edge of the posterior face of the olecranon process of the ulna. 

We find a considerable mucous bursa between this tendon and the 
Öolecranon process, besides which we sometimes find two smaller ones 

nm each side. We less commonly see another, also smaller, above. 

This muscle extends the artieulation of the elbow and usually moves 
he fore-arm; but it can also move the arm when the fore-arm is fixed. 
Ifhe long head brings the scapula towards the humerus, and draws 
&he latter inward and backward. 


II. BICEPS FLEXOR, 


$ 1120. The biceps flexor muscle, Scapulo-radial, Ch. (flexor 
ntibrachit biceps, Ss. radialis, Ss. biceps internus),is a very long muscle, 
tuated on the anterior and the outside of the arm, and extends its 
hole length. Its two heads are separated above in almost all the 
snuscle, and extend from the scapula, whence they arise, to the upper 
xxtremity of the radius. 
The internal, posterior, or short head (capuf breve), called also the 
"oraco-brachialis muscle, from one of its attachments, is not only shorter 
“ut also thinner than the long head. It arisesfrom the coracoid pro- 
jsess by a short, flat, and narrow tendon, which it has in common with 
he coraco-brachialis muscle, more forward and outward than thelatter, 
Hroceeds on its outside a little obliquely from within outward, covers 
"elow the inner and upper part of the brachialis internus muscle, and 
wer down becomes a tendon, which is first seen on its external face, 
n the side corresponding to thelong head. This tendon, which unites 
that of the last, is attached to the tuberosity of the radius. 
The long head (caput longum, s. M. gleno-radialis) arises by along, 
‚and flat tendon from the centre of the upper part of the edge of 
glenoid cavity of the scapula. This tendon is inclosed in a special 
ld of the capsule of the scapulo-humeral articulation, which answers 
3 2 mucous sheath, passes upon the head of the humerus, and is situ- 
ed in the groove between the two tuberosities of this bone, where it 
» retained by the fibres of the fibrous ligament of the shoulder-joint, 
nd on the anterior extremity of which the mucous sheath ceases. It 
Jus comes to the anterior and outer side of the arm, where it soon con- 
nues with its fleshy belly but deeper than the tendon of the short head, 
his latter descends above, along the anterior and external edge of the 
wiceps extensor muscle; below, before the central part of the bra- 
ialis internus muscle: at its lower extremity it is attached on one 
"le, that is by its internal face, to the tendon of the short head ; on 
ıe other to a peculiar tendon contained withinit,and which when en- 
ely destitute of fleshy fibres is united with that of the first head, be- 
'g inserted at the same place with it. 
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We find a large mucous bursa between the lower tendon, thatofthe 
supinator brevis and the tuberosity of the radius, to which sometimes 
a smaller is added, situated on the outer face of the tendon. 

- The principal use of this muscle is to flex the articulation of the 
elbow. It also turns the fore-arm backward, contributes to draw it 
inward when it is extended, and depresses the scapula toward the 
humerus. N 

& 1121. The biceps flexor muscle is one of those muscles most 
subject to variation, and presents the most singular anomalies. 

The least considerable anomaly is where the two heads arise much 
lower than usual, so that they are only united by the inferior tendon.* 

A greater anomaly, which is not rare, is when a third head exists, 
which is usually smaller than the other two, and which arises near the 
centre of the internal face of the humerus,t more rarely from only 
the brachialis internus muscle,t although it is often blended with it, 
Zometimes also it is united with the coraco-brachialis muscle. This 
&nomaly is very remarkable, as it is a repetition of the small head, 
wzhich properly belongs to the biceps femoris muscle, and because its 
union with the coraco-brachialis muscle makes the number of the long 
flexors of the fore-arm equal to those of thelong flexors of the leg. 
At the same time it approximatesman to animals; since in birds the long 
flexor of the fore-arm presents a second smaller head, which arises from 
the lower tuberosity of the humerus ; while in apes the brachialis 
internus muscle extends much higher. ; 4 

The number of heads of this muscle sometimes increases still more, 
so that we number five ; but these are not inserted in one common 
inferior tendon.g At the side of the third, which is most usually met 
with we sometimes find a fourth, and along the tendon of the short head 
a fifth, which unite and are attached to the radius below the usual 
tendon;; in this case, consequently, there were in fact three flexors, 
as is always found in birds. 


III. BRACHIALIS INTERNUS. 


$ 1122. The brachialis internus muscle, Humero-eubital, Ch. (Ms 
flexor cubitalis ulnaris, s. brachieus internus), a broader and thicker 
- muscle, especially at its posterior part, which entirely covers the infes 
rior portion of the internal and anterior faces of the humerus, arises by 
an external and an internal slip, the former being higher, from the ex. 
ternal and internal faces of the humerus above its centre. These 
two slips surround the lower extremity of the deltoides muscle; the 
internal extends to the coraco-brachialis and the external to the upper 


* Weitbrecht. Comment. Petrop., 1731.—Albinus, oc. eit.—Rudolphi, . 
Gantzer, 6.—We haye seen it several times but always on one side, / 
+ Albinus, loc. cit., p, 438, 439.—Mayer, loc. cit. 
+ Kelch, /oe. eit., p. 35. i 
$ Pietsch, in Rouw Journal de Med., vol. xxxi. p, 245. 
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ı extremity ofthe large head of the triceps extensor muscle. Its ante- 
‘ rior edge descends along the external edge of the humerus, and the 
{ posterior along the internal edge of u bone to the part where it sud- 
i denly enlarges. 

Its fibres are attached to astrong aancded inferior tendon, which re- 
ı ascends on the anterior face of the muscle almost to its centre. This 
!tendon is inserted in the tuberosity of the ulna. 

Between the tendon of the brachialis internus, that of the biceps 
fflexor cubiti, the supinator brevis muscle, and the capsular ligament, 
\we find a mucous bursa, which is not however constant. 

This muscle flexes the articulation of the elbow. 

$ 1123. We sometimes find at the side of it, but more forward and 
coutward, a second brachialis internu smuscle, which is smaller, and 
wwhich is an exact repetition of it as respects its attachments, the infe- 
rrior tendon of which is inserted deeper than that of the other, and 
wwhich even presents a rudiment of the preceding muscle, which we 
ssaid belonged to birds. The first degree of this anomaly is the separa- 
n ofthe posterior from the anterior part of the muscle, which not 
frequently occurs. This division of the brachialis internus muscle 
nto two parts is also worthy of remark, as it assimilates this muscle 
o the flexors of the leg. Its adnormal union with the biceps flexor 
ya muscular slip ($ 1121) is on the contrary the first index of the 
!ormation of a third head to the latter ($ 1121). 

The anomalies of the brachialis internus, the biceps flexor, and the 
raco-brachialis muscles ($ 1116). considered collectively, seem to be 
o many effortsby which nature endeavours to establish a perfect resem- 
ce between the upper and lower extremities. They are generally 
nd singly; but if we suppose them united, we have an arrangement 
ectly similar to that of the lower extremities, 

The coraco-brachialis and brachialis internus musecles, divided into 
‚portions and often united with each otber, evidently represent the 
embranosusand the semitendinosus muscles. The muscular band 
hich goes from the brachialis internus to the lower part of the biceps 
exor ınuscle, united with the unusually deep division of the latter, may 
e considered as tending to insulate the two heads and to form a second 
exor of the ulna, even as the tibia is flexed by two distinct muscles. 





















ARTICLE FOURTH. 


MUSCLES OF THE FORE-ARM. 


\ 85 1124. The muscular mass of the fore-arm is formed of those mus- 
s which move the bones upon each other or on the humerus, by the 
uscles which acton the carpus, and by the long muscles of the fingers. 
} The motions of the bones of the fore-arm on each other, or pronation 
d supination, are performed by four muscles, the supinator longus 
"VOL. I, AA 
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and the supinator brevis, the pronator teres and the pronator quadratus, 
all.of which except the first are situated deeper than the other muscles 
of the fore-arm. 

The two bones of the fore-arm are moyed on the humerus by one 
muscle, the anconeus, 

Five muscles move the carpus; the extensor carpi radialis longus ° 
and the extensor carpi radialis brevis extend it: it is flexed by the 
flexor carpi ulnaris and the flexor carpi radialis muscles; the extensor 
carpi ulnaris draws it backward. 

The fingers are extended by the extensor digitorum communis, the ° 
extensor pollicis longus and brevis, the extensor indieis proprius, and 
the extensor minimi digiti proprius ; they are flexed by the flexor sub- 
limis, the flexor profundus, and the flexor pollieis longus. 

These different muscles succeed each other in the following order, 
when ‚we commence their description at the radial edge and follow 
the external face of the fore-arm to the ulnar edge, and return from this 
to the radial edge along the internal face of the arm. 


I. MUSCLES OF THE INTERNAL FACE OF THE FORE-ARM, 


I. SUPINATOR LONGUS. 


81125. The supinator longus muscle, Humero-sus-radial, Ch.,isalong 
muscle, which arises by short tendinous fibres from the inferior part of 
the anterior edge of the humerus, where it unites with the large head of 
the triceps extensor muscle. It goesdownward and passes on the infe- 
rior and external part of the brachialis internus, which it covers, and 
reaches the fore-arm along and before the inferior extremity of this 
muscle : it goes on the radial edge of the fore-arm and is changed high 
up into a long and thin tendon, which covers above only the internal 
face, and is finally attached to the anterior face of theinternal edge of 
the radius, a short distance aboveits inferior face. Itturns the radius’ 
backward and inward, consequently carries the hand to the state of 
supination, and flexes the fore-arm. } 


II. EXTENSOR CARPI RADIALIS LONGUS. 


$ 1126. The extensor carpi radialis longus muscle, Humero-sus 
metacarpien, Ch., resembles the preceding and appears at first view t0 
be a part ofit. It arises from the lowest part of the outer edge of the 
humerus, descends to the outer oondyle, passes on the outer part of tht 
articular edge of the humerus, and on the head of the radius; in its 
course it becomes first thicker, afterward narrower, and terminates a6 
the same place as the preceding in a tendon, at first rather broad, flat 
tened, and loose to a much greater distance, which descends in the san 
direction along the radius and enters below into the anterior groove oF 
the outer face of the lower extremity of the radius under the posteriof 
ligament of the carpus, thus arrives at the carpus and is attached t 



























MYOLOGY. 267 


i the anterior part of the posterior face of the base of the second meta- 
ec carpal bone. 

The lower tendon is surrounded with a mucous sheath where it 
ppasses over the lower extremity of the radius. We also find a small 
Übursa at its insertion in the root of the second metacarpal bone. 

This muscle extends the hand and draws it a little toward the radial 
sside of the fore-arm; it also serves to execute the motion of pronation 
#to a certain extent and flexes the articulation of the elbow, 

$ 1127. Sometimes a smaller and feebler muscle is detached from 
ts lower edge, which succeeds the extensor carpi radialis brevis mus- 
ible and is attached a little above it to the root of the third metacarpal 


be 2 
” 


III. EXTENSOR CARPI RADIALIS BREVIS, 


$ 1128. The exiensor carpi radialis brevis muscle, Epicondylo-sus- 
netucarpien, Ch., is very similar to the preceding, butis smaller. Its 
@pper tendon, which is very strong, exists nearly the whole length of 
s posterior face. It arises from the anterior face of the outer condyle 
£ the humerus, and is attached, below the middle ‘of the fore-arm, by 
‚n elongated, flat, but narrow tendon, the upper part of which coversthe 
wer part of the outside of the muscle. This tendon is inserted in the 
uter face of the base of the third metacarpal bone, and slightly also 
ın thatof the second. Thereisa small bursa between it and the third 
hnetacarpal bone. 

This muscle acts in the same manner as the preceding. 
'& 1129. It issometimes entirely deficient,f as in severalmammalia, 
Ihere we never find but one extensor radialis muscle; the first degree 
his formation is the complete union of the second radialis muscle, of 
hich several instances are known. Sometimes its tendon divides into 
9 slips, which are attached to the third metacarpal bone only, or one 
‚inserted into this bone, and the other into the next ; even as in the 
ammalia, which have only one radialis muscle, the tendon divides 
to two slips. h 
Besides the bursz already mentioned, the tendons of the two muscles 
esurrounded by two common sheaths, the upper of which is situated 
Jove the lower end of the radius, while the lower is placed at a short 
stance fromit on this extremity, and on the upper range of the carpal 


IV, EXTENSOR DIGITORUM COMMUNIS. 


‘5 1130. The entensor digitorum communis muscle, Epicondylo-sus- 
alangettien commun, Ch., commences by a strong tendon, which 


Albinus, loc. cit., 


x . 448. 
E ae Diss, sist. plurium pedis musculorum defectum, Strasburg, 
4,p. 11, 
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extends on the upper part of the external face of its belly. It arises 
from the lower and back part of the outer condyle of the humerus, 
directly under and behind the radialis externus brevis muscle, with 
which it is intimately connected for several inches. Near the centre 
of the fore-arım it separates into three bellies, the posterior of which 
also divides a little fartherin two others, so that the whole nuınber of 
these bellies is four; these are inserted into as many elongated and 
flat tendons, of which the second is usually the strongest, the third 
smaller than the first, and the fourth is the weakest. 

All these tendons pass under the posterior ligament of the carpus, 
between it and the outer face of the lower end of the radius. They 
become broader and thinner on the back ofthehand, partially separate, 
especially near the anterior end of the metacarfus, and are again united 
by strong oblique intermediate tendonsof various breadths. They go 
to the second, third, fourth and fifth fingers, and contract on the articu- 
lation of the metacarpus with the phalanges; butin this place they 
give off on each side fibres, which go downward; farther on they 
again enlarge, and are blended on each side with the tendons of the 
interosseous muscles. On the first joint of the phalanges they divide 
into a central and two lateral portions, which are much longer; the 
central tendon, having strengthened the dorsal face of the capsular | 
ligament, is attached to the upper edge of the base of the second pha- 
lanx; the other two are united forward, and are inserted in the upper 
part of the back of the third phalanx. h 

At the lower end of the fore-arm, of the carpusand metacarpus, 8 H. 
tendons of this muscle have a mucous sheath, which is single above, 
but divides on the carpus into three branches, each of which goes with E 
its tendon to the base of the first phalanx. j 

This muscle extends the second, third, fourth, and usually the fifth 
finger also. ’ 

& 1131. Sometimesitsthree belliesare separated high up, andevenat 
their origin.* Sometimes it,divides into four tendons ; the fourth goes 
to the little finger, and unites to its proper extensor. This fourthtendon 
sometimes divides on the back of the hand into two parts; the outer 
Joins the tendon of the extensor minimi digiti proprius muscle, and” 
the inner again divides into two portions, one of which unites to the 
tendon of the fourth finger, and the other to that of the fifth.+ In some’ 
subjects the third and fourth tendons go to the third finger. In this” 
‘case the muscle itself often divides into two bellies, each of which has 
two tendons.f 

These divisions of the fleshy part of the muscle are curious, being ; 
similar in one respect to the extensors of the toes and also to the flexo 
of the fingers, which are both double. 
























* Albinus, loc. cit., p. 452. —Brugnone, loc. cil.,p. 167. 
+ Albinus, «oc. cit, 
+ Brugnone, Zoe. cit, 
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V. EXTENSOR MINIMI DIGITI PROPRIUS. 


$ 1132. The extensor minimi digiti proprius muscle, Epicondylo- 
“sus-phalangettien du petit doigt, Ch., is slender, elongated, and thin. 
It arises by two tendinous heads from the outer part of the head of the 
rradius, from the part of the capsular ligament surrounding this head, 
sand from the upper end of the anterior edge ofthe ulna. It descends 
Übehind the preceding, with which it is closely united for some distance, 
sand near the lower end of the fore-arm becomes a thin tendon, which 
ppasses below the posterior ligament of the carpus in a special groove, 
eenlarges along the metacarpal bone of the fifth finger, unites inward 
wwith the fourth tendon df the preceding muscle, and is attached to the 
upper face ofthe head of the third phalanx of the little finger. 
Its tendon is surrounded from the lower part of the fore-arm to the 
scentre of the fifth metacarpal bone by a sheath, which is single above, 
hout below divides like the tendon into two parts. 
This muscle extends the little finger. 
$ 1133. It is sometimes deficient,* and then it is generally 
eplaced by a tendon of the extensor digitorum communis muscle. In 
juther cases, on the contrary, its tendon divides into two slips, one of 
which goes to the fourth finger, an arrangement worthy of remark 
necause of its analogy with several mammalia. 
























VI, EXTENSOR CARPI ULNARIS. 


& 1134. The extensor carpi ulnaris muscle, Cubito-sus-metacarpien, 
"Ch. (M. ulnaris externus, s. exiensor manus ulnaris), arises by two ten- 
inous slips, of which the smaller and shorter is situated at the side of 
1e extensor digitorum communis, and comes from the posterior and 
er part of the external condyle of the humerus, and the longer 
'rises from the upper part of the anterior face of the tubercle of the 
na. These two slips soon unite in a considerable belly. The 
atter is tendinous at its inner and outer faces, and adheres in a consi- 
able extent to the extensor proprius minimi digiti muscle, descends 
ong the outer face of the ulna, from which it receives some fibres, and 
comes, near the lower third of the fore-arm a strong tendon, which, 
assing across a particular portion of the dorsal ligament ofthe carpus 
omes on the back of the hand, where it is attached to the tubercle of? 
ne metacarpal bone of the fifth finger. There is but one mucous 
ursa between its upper extremity and the head of the radius. 
' This muscle extends the hand and draws it backward toward the 
osterior edge of the fore-arm. 
6$ 1135, A tendon of greater or less extent is often detached to go 
» the fifth finger, and at the base of the first phalanx unites with that 
"its proper extensor, 


*» Brugnone, p. 167.—We have known two instances where it was deficient. 
AA 
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VII. ANCONCEUS. 


' $1136. The anconeus muscle, Epicondylo-cubital, Ch. (M. anco- 
Noeus, S. anconeus quartus), is a triangular muscle and mostly covered 
by theupper extremity of the preceding; it arises bya short and strong 
tendon from the inner part of the outer condyle of the humerus, 
descends toward the ulna, and is attached by a broad fleshy surface to 
the upper part of the anterior face of this bone. Its upper straight 
edge usually blends with tbe outer belly of the triceps extensor muscle. 

This muscle extends the fore-arm, also turns the radius backward, 
so that it assists in supination. 























VIII. SUPINATOR BREVIS. 


$ 1137. The supinator brevis muscle, Epicondylo-radial, Ch., is tri- 
angular ; its base looks upward, aud its apex downward, It arises 
from the upper part of the anterior face of the ulna, and is tendinous 
outwardly and fleshy inwardly. Its upper fibres are transverse and 
the lower oblique. It goesdownward and forward, turns onthe upper, 
part of the radius, and is attached by a broad fleshy edge to the ante- 
rior part of the capsule of the ulna, and also to the upper part of the 
anterior and inner faces of the radiusas far as its posterior edge. It 
turns the head and the radius on their axes backward and outward. 

$1138. The upper part of this muscle often separates from *he 
lower sooner than usual, anddiffers from it in the direction of its fibres, 
is separated from it by the radial nerve, and is attached to the radius 
without being connected with it. This anomaly leads to.that in which 
two small supinator muscles exist; the upper extending from the 
outer condyle of the humerus to the anterior edge of the upper end of 
the radius, while the internal goes from the head of the radius to its 
centre.* Probably the second variety may be considered as an 
index of the formation peculiar to apes; in which three supinators 
exist.} | 


IX. ABDUCTOR POLLICIS LONGUS» 


8 1139. The abductor pollicis longus muscle, Cubito-sus-meta- 
carpien du pouce, Ch., is a considerable muscle inserted, by very short | 
tendinous fibres, directly below the anconeus and the supinator brevis, 
to the second fifth of the anterior edge of the ulna, to the outer face of 
the interosseous ligament, and to the central part of the outer face 
the radius. It descends along the last, passes below on the anteri 
face of the radius, and there becomes a strong tendon, which passes’ 


* Sandifort, Mist. musc. p. 93. —Burgnone, loc. cit, p. 163, P Kr; 
+ We have found at least in the Simia apellatwo long supinators, situated at th@7 
side of each other. Ir 
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i through a particular divison of the dorsal ligament of the carpus. This 
\ tendon generally divides into two or three slips : tbe strongest, which 
! is also the most anterior, is attached to the radial edge of the base of 
‘the first metacarpal bone; the other two blend with the posterior 
sextremity of the antagonist muscle of the thumb. 

The tendon near its upper extremity issurrounded by a large, oblong, 
sand rounded mucous sheath. 

This muscle separates the thumb from the fingers, and moves it 
ttoward the radius. 
$ 1140. Itis often more or less divided into two bellies, each of 
wwhich terminates by a tendon, and the lower is usually larger than the 
zupper. The tendons of these two bellies are often divided, and some= 
ftimes unite; sometimes they are attached to the first bone of the meta- 
eearpus and to the trapezium.* 
We more rarely find a digastrie abductor of the thumb, which arises 
from the outer condyle of the humerus, and is inserted into the base 
oof the first phalanx of the thumb. 

























X. EXTENSOR POLLICIS BREVIS. 


$ 1141. The exiensor pollicis brevis muscle, Cubito-sus-phalangien 
"lu pouce, Ch., is a very small muscle, situated below the preceding, 
nd adheres intimately to its inferior edge, It arises from the outer 
Wace of the interosseous ligament and from the radius, and becomes a 
very thin tendon, which passes through the dorsal ligament of the 
Sarpus in the same groove with the abductor pollicis longus, then goes 
n the back ofits metacarpal bone, becomes broader, and is attached 
0 the centre of the upper edge of the base of its first phalanx. 

This muscle extends the thumb, and at the same time removes it 
om the other fingers. 

$ 1142. A small tendon sometimes arises from the anterior extremity 
its tendon, which blends with that of the next muscle. 
 Sometimes this muscle does not exist as a distinet muscle, and 
rms only the lower part of the abductor pollicis longus muscle. 


XI, EXTENSOR POLLICIS LONGUS, 


’ 1143, The ezxtensor pollicis longus muscle, Cubito-sus-phalanget- 
du pouce, Ch, (M. ewxtensor pollicis major, s. longus), is much 
ronger than the preceding, and covers its upper part ; it arises a little 
low the abductor magnus, and directly below its upper extremity, 
ove from the outer face and below from the anterior edge of the 
na, and from the adjacent part of the external face of the interosseous 
ament, It soon becomes a long tendon, which passes through the 
cond groove of the dorsal ligament of the carpus, goes forward at the 
le of the preceding, but much more inwardly, partially covers it, and 


* Fleisehmann, in the Erlanger Abhand., vol, i. p. 28. 
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is attached to the base of the second phalanx of the thumb, in the 
same manner as the tendon of the extensor digitorum communis is; F 
but it does not divide. 

Its tendon has two mucous sheaths : the upper and larger is situ- 
ated at the lower part of the fore-arm, and extends to the carpus; the 
inferior is smaller, and is placed on the carpus and on the base of the 
first metacarpal bone. 

It extends the thumb, and brings it a little towards the other fingers. 

& 1144, Sometimes it is completely double. 

























XII, EXTENSOR INDICIS PROPRIUS. 


$ 1145, The ewxtensor proprius indieis muscle, Cubito-sus-phalanget- 
tein de l’index, Ch. (M. indicator, s. indicatorius, s. indicis extensor, s: 
abductor), is nearly as large asthe preceding. Itarises directly below 
it by two slips from the third quarter of the anterior face of the ulna, 
and near the lower part of the fore-arm becomes a strong tendon, 
which, covered by that of the extensor digitorum communis, passes 
with it through the third division of the dorsal ligament of the carpus, 
below the tendinous band which goes from the latter muscle to the 
indicator finger; it proceeds more inwardly than this band, andis 
attached to the base of the first phalanx of the finger, blending’ with it. 
It extends the indicator finger, and approximates ita little towards 
the third. 
$ 1146. Sometimes it is digastric, and interrupted in its course by 
a long tendon.* f 
This muscle presents several anomalies which are exceedingly # 
interesting : they consist in its more or less perfect multiplication and 
in the formation of the extensor pollieis tertii proprius. Bi 
The lowest degree of this anomaly is the division of its portion into 
two slips both of which go to the second finger,+ or the division of IE 
its belly into two parts, the tendons of which unite before arriving at 
this finger,f or finally the existence of two bellies of the usual size, 
which are entirely distinct, and of which one arises from the radius.$ 
The most complete anomaly is when one of the slips of the tendon | 
does not go to theindicator, but to the middle finger.|| 2 
Sometimes a small and perfectly distinet muscle arises from the 
lower part of the outer face of the radius and from the dorsal Jigamen 2 
of the carpus, and is attached to the first phalanx of the indicator.J 
This variety is only a more perfect development of the case in which 
the muscle arises by two heads. 3 
Next, comes the anomaly where we find a proper extensor of t 
middle finger ; this muscle is always smaller than the extensor indi 


* Rosenmüller, Zoc. cit., p. 6. 

+ ‘We have seen it several times. 

+ Albinus, p- 458.—Heymann, p. 13. 

$ Gantzer, p. 14. 

|| Albinus, p. 468.—Peitsch, Sylloge obs. anat. 

a Albinus, Ann. acad., vol. iv, ch, vi.—Heymann, p. 12. 
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yproprius, and arises more or less below or under it. This formation 
vvaries the least possible from the normal state when the new muscle 
© comes from the ulna;* but sometimes it arises from the radiusf or 
{from the dorsal ligament of the carpus.t 

The greatest anomaly is where we find, beside the extensor indieis 
pproprius, an extensor for the middle finger, which divides into two 
ttendons, one of which is attached to the metacarpal bone of the index 
Hinger, and the other to that of the middle finger. 

Finally, we have seen in one case a small tendon, which extended 
from this proper extensor of the middle finger to the base of the first 
Ipphalanx of the index finger.$ 
All these anomalies are curiousin two respects: 1st,asa renelition 
of the normal formation of the lower extremities, since they represent 
tthe extensor communis digitorum brevis, and that more perfectly as the 
ssupernumerary muscles arise lower; 2d. as analogous with animals ; 
or in many apes the tendon of the extensor indieis proprius furnishes 
ı slip t0 the middle finger, and in others, for instance in the simia 
apella, we find a proper extensor of the index finger. 


It. MUSCLES OF THE INTERNAL FACE OF THE FORE-ARM. 


I. PALMARIS LONGUS AND BREVIS AND THE PALMAR APONEUROSIS, 


$& 1147. The palmaris longus muscle, Zpitrochlo-palmaire, Ch., 
ss a thin oblong muscle, which arises directly below the preceding and 
rther back than it, from the upper part of the anterior face of the 
sıner condyle of the humerus. It goes directly forward and down- 
vard, and becomes in the middle of the fore-arm a broad and thin 
ndon, which is very near the skin. This tendon however is covered 
y the anti-brachial aponeurosis in most of its length, and passes over 
apopeurosis only at its lower part. Atits lower end, it divides 
ıto two fasciculi : the anterior, which is shorter, and which is attached 
> ihe posterior end of the abductor pollicis ; and the posterior, which 
; much larger and is called the palmar aponeurosis (aponeurosis pal- 
aris). This aponeurosis is thinner than the tendon, but much 
roader and triangular, It gradually enlarges from behind forward, 
> that it corresponds by its anterior edge to the four fingers. It 
awever becomes thin, and its fibres occasionally have intervals be- 
veenthem, 

 Itis composed essentially of longitudinal fibres, like the tendon of 
hich it is the expansion. Its anterior edge is however formed of 
wansverse fibres, which are arranged over the preceding. 

"It covers most of the muscles of the palm of the hand, except 
105€ of the thumb and the little finger. 


* We have seen it several times. 
f Auh have seen it once, 
one, loc. cit., p. 168. 
ckel, Beytrage » yr vergleichenden analomie, vol. ii. p. 11. 
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The palmaris brevis muscle, which is composed of transverse fibres, 
is attached to its internal edge at its upper part. This muscle, the 
internal edge of which comes from the skin, serves to tense the apo- 
neurosis outwardly. | 

$ 1148. The palmaris longus muscle is often deficient ; sometimes 
it is replaced by a tendon of the flexor digitorum sublimis.* In other = 
cases, on the contrary, it is unusually developed, in fact thinner, but 
very broad, and descends almost into the palm of the hand. This’ 
rudiment of a peculiar muscle, which sometimes extends from the “ 
coronoid process of the ulna to the palmar ligament of the carpus, is” 
worthy of remark, especially as it forms an analogy with apes,} ‘ 


II. RADIALIS INTERNUS. 


$ 1149. The radialis internus muscle, Epitrochlo-metacarpien, Ch, 
(M. radialis internus, s. flexor manus radialis), is much larger than 
the preceding, and is blended above with it and-on both sides with the ° 
pronator-teres and the flexor communis digitorum sublimis; it comes 
from the anterior face of the inner condyle of the humerus, and some- 
times also by a small head from the radius. It is partly covered by 
the preceding, and goes downward and a little forward, and near the” 
middle of the fore-arm becomes a broad tendon, This tendon’ passes ” 
under the palmar ligament of the carpus in a special canal, formed by ” 
the palmar ligament, and by the os trapezium ; itis harder and thicker 
in this place than in other parts. After leaving this canal it becomes 
thinner but broader, and is attached partly to the os trapezium, but’ 
more particularly to the inner face of the second metacarpal bone, 

We find a mucous bursa between the lower end of the tendon, the 
os trapezium, and the proper palmar ligament. \ 

This muscle flexes the hand and carries it a little forward, 


III. PRONATOR TERES. 


- & 1150. The pronator teres muscle, Epitrochlo-radial Ch,, a shorter 
but stronger muscle, arises by very short tendinous fibres from the 
upper edge and the upper part of the anterior face of the inner condyle 
of the humerus. It swells a little below its origin, goes obliquely 
downward and forward, and is covered at its lower part and at its uppet 
edge by a strong tendinous expansion, and is attached by means Ol 
this, below the supinator brevis, and before the abductor pollicis longusy 
to the anterior face and outer edge of the radius, alittle above its centre 

It turns the radius and also the hand inward, forward, and dow 
ward. 


* a 6. x 
+ inus, p. 474, R 7. 
+ Perrault, Mem. in Valentini Theatr. zoot. p. 151. Vieg. d’Azyr. Znceye 
melh. sect., anat. vol, ii. p. 25, 257. 































MYOLOGY. 279 


$ 1151. It is sometimes double. In this case the supernumerary 
» muscle extends from the posterior edge of the ulna to the posterior 
sedge of the normal muscle, which is an analogy with apes. 


IV. FLEXOR ULNARIS. 


$ 1152. The flexor ulnaris muscle, Cubilo-carpien, Ch. (M. ulnaris 
üinternus, s. flexor ulnaris), arises by two rather short heads, of which 
the upper comes from the lower part of#he inner face of the inner 
ssondyle of the humerus, and the posterior or the inferior from the inner 
Wace of the olecranon process of the ulna. Itdescends along theulna, 
from which it is always separated by the flexor digitorum communis, 
and becomes a strong tendon at the lower end of the fore-arm which 
ss attached to the pisiform bone ; we find a very loose mucous bursa 
Jetween it and this bone. 

It flexes the hand and inclines it toward the ulna. 


V. FLEXOR DIGITORUM COMMUNIS SUBLIMIS, 


& 1153. The flexor digitorum communis sublimis muscle, Epitrochlo- 

halanginien commun, Ch. (M. flevor digitorum communis sublimis, 3. 
serforatus), arises below the four preceding, by a much larger head, 

om the lower part of the anterior face of the inner condyle of the 

wumerus, from the inner part of the capsular ligament of the elbow 

bint, and from the inner face of the coronoid process of the ulna; it 

Iso arises by a small slip from the inner face of the radius at the 

wer end of the supinator breyis muscle. Long before this slip has 

üined the upper head, it divides into three bellies, of which the in- 

'rnal and posterior divide still lower into two others. Each ofthese 
llies becomes a tendon, which all pass under the special palmar 
ament of the carpus to arrive at the palm of the hand, 

}Nearly opposite the centre of the first phalanx each tendon divides 
&to two slips which unite farther on the second phalanx, so that their 
er fibres interlace and again separate below this point to attach 
emselves behind the middle of the second phalanx to its radial and 
nar edges. 

hese tendons are surrounded by a common sheath, near the lower 
emity of the fore arm, which, when arrived at the carpus, divides 
"ko several sacs, each of which goes with one of them to the base of 
e first phalanx, This muscle flexes the second phalanx of the 


$ 1154, One of the tendons, particularly that of the little finger, is 
metimes deficient ; it is then replaced by one of the tendons of the 
or profundus muscle ; sometimes a belly of this muscle, especially 
it which belongs to the index finger, is entirely separated from the 
ıers, and divided besides into two fleshy portions by a long central 
don, As the anomaly is seen more commonly in the belly of the 
cator finger, itis worthy of remark, from its analogy with the outer 
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face of the fore-arm, since it represents the proper extensor of the 
index finger, and more, as the latter is also digastric in some subjects. 


VI. FLEXOR DIGITORUM PROFUNDUS. 


8 1155. The flexor digitorum profundus muscle, Oubito-phalanget- 
tein commun, Ch. (M. flewor digitorum communis profundus, s. suadus 
perforans), is stronger than the preceding, which covers it anteriorly, ” 
and arises from the upper tw#o-thirds of the inner and posterior faces 
of the ulna, so as to envelop this bone almost entirely, and divides, 
but much deeper than the fiexor sublimis, into four bellies, which 
become as many tendons, These tendons are retained together by 
numerous intermediate filaments and by folds of the mucous sheaths, 
and pass under the palmar ligament of the carpus, with those of the 
preceding, and go to the same fingers. In this place we see a fissure E 
along the upper and lower faces. They pass through the sheath of the 
flexor sublimis, afterwards become broader and thinzer, and are 
attached to the base of the third phalanx. } 

This muscle flexes the third phalanx of the fingers. 

$ 1156. Sometimes a muscle proceeds between the flexor sublimis” 
and the flexor profundus, and extends from the inner condyle of the” 
humerus to the latter ;* and again, a muscular fasciculus arises from 
the flexor pollicis longus as high as the wrist, which is attached by a 
tendinous expansion to that tendon of the flexor profundus which goes 
to the index finger. F % 


vII. LIGAMENTS OF THE FLEXORS OF THE FINGERS. 


$ 1157. The tendons of the flexor profundus and sublimis are sur- 
rounded in two places by fibrous ligaments and mucous sheaths. { 
$ 1158. The upper fibrous ligaments are the common palmar liga 
ment and proper palmar ligament of the carpus. 
Below them we find the upper mucous sheath, an elongated sat, 
which surrounds all the tendons of the two flexors, commences about 
aninch and a half above the radio-carpal articulation, and extends t0 
the centre of the carpus. Its outer layer is attached to the palm r 
ligaments of the bones of the carpus, and to the interossei muscles, 
Numerous folds arise from all the internal face of this outer layer 
which go inward, surround the tendons of the two flexors, and unite 
but very loosely. m 
$ 1159. The second place, where the common flexors are surrounde 
with similar ligaments, is that portion which corresponds to the low! 
face of the fingers. »ö 
$ 1160. The lower fibrous ligaments are situated outwardly, an 
forın for the mucous sheath an envelop, which is divided on accoun 
of the motion of the fingers. 4 


* Gantzer, p. 13. 
+ Gantzer, ibid. 
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The strongest portion is termed the ligamentous sheaths (Lig. vagi- 
Jalia). These sheaths are formed almost entirely of transverse 
Übres; in part, however, especially on the surface, of oblique fibres 
Which cross the preceding. They are strongly extended, like a bridge 
som the radial to the ulnar edge of the first and second phalanges. 
hat of the indicator finger is much stronger than the others in every 
Sspect. 

"The feeblest which stand more distinet, extend in the same manner 
er the metacarpo-phalangaan and the second phalangean articula- 
ons. Their size diminishes much from the first to the third articula- 
on. They are called the Zligamentous rings of the articulations 
unnuli juncturarum ligamentosi). 

JAnalogous faseiculi are found between the preceding and the liga- 
ntous sheaths ; these are the oblique or crucial rings of the first and 
sond phalanges (annuli obliqui, s. cruciati phalangis prim@ et 

nd®). h 
$$ 1161. The inner faces of these fibrous ligaments are covered with 
ngated mucous sheaths, which begin some lines behind the meta- 
-phalangeean artieulation, are attached in this place to the flexor 
Yolimis and profundus of each finger, and extend to the centre of the 
minating phalanx. Their upper part is inserted in the upper part 
the palmar face of the phalanges. The tendons of the two flexors 
» mostly loose in these mucous sheaths, of which each finger 
;sesses a separate one ; however, from the dorsal face of the sheaths, 
ıt which covers the palmar face of the fingers, arise several broader 
Ül narrower irregular folds, the largest of which contains more or 
"fat; these proceed from before backward, are very thin from one 
2to the other, and are attached to the tendons of the flexor 
mis and profundus. The upper are usually very thin and rounded, 
are attached to the radial slip of the flexor. sublimis. They are 
erally deficient in one or several fingers. 
he succeeding which are larger are also more constant; they 
se near the second phalangean articulation, and are usually attached 
tendon of the flexor sublimis, where its two slips unite. Usually 
find also within or-on their sides other prolongations, which go to 
Stendons of the flexor profundus. 

ı third prolongation generally arises from the base of the third 
„lanx which is attached directly to the two anterior slips of the 
vor sublimis, unites them, goes from this point to the anterior ex- 
nity of the flexor profundus which covers the third articulation, 
"is there attached in all its extent. 

Other single or divided prolongations extend also in many parts 
ween the tendons of the two flexors in their course along the 
ers. 

hese are the short and long accessory or vascular ligaments of the 
5 (vfncula tendinum sublimis et profundi accessoria, s. vasculosa 
ia et longa), 

‘OL, I, 


* 
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VIII. FLEXOR POLLICIS LONGUS, 


| 
’ 
$ 1162. The flewor proprius pollicis longus muscle, Radio-phalan- 
gettien du pouce, Ch., is much feeblersand shorter than the preceding, ‚ 
with the second belly of which its central part usually adheres more ° 
or less intimately. It arises by a small distinet slip from the tuberele # 
of the ulna, but in most of its length it arises by fleshy fibres from the 
lower two-thirds of the inner face, and the anterior edge of the radius, 
The strong tendon which terminates it passes under the palmar liga- 
ment with those of the two preceding muscles, and goes between the’ 
abductor and flexor pollieis brevis on the internal face of this finger, 
and is attached not far from its inferior edge to the second phalanx, 
This tendon is surrounded by a special mucous sheath from the lower 
extremity of the fore-arm to the centre of the first phalanx. 

It flexes the second phalanx of the thumb. ö 

We sometimes find a second head which comes from the inner 
condyle of the humerus, and which is only a greater development of 
its upper slip. 

















IX, PRONATOR QUADRATUS. 


8 1163. The pronator quadratus muscle, Cubito-radial, Ch. (M. pr& 
nator quadratus, s.inferior), is an almost equilateral quadrilateral 
cle, being rather more long than broad, which oceupies the lowest part 
of the inner face of the fore-arm, where itis covered by the tendons of 
all the long muscles. Its fibres are oblique and extend from the pos# 
terior edge and from the inner face of the ulna to the inner face and 
anterior edge of the radius. 

This muscle rotates the radius, and the hand with it, on its axis from 
behind forward and from without inward. 

$ 1164. It is sometimes deficient,* as in several mammalia. 

Again, it is sometimes divided into two bellies, which are entire 
separated, the fibres of which proceed in opposite directions and cross. 


ARTICLE FIFTH. 
MUSCLES OF THE HAND. 


$ 1165. The muscles ofthe handf arise from the tendons of the fl 5 
profundus, from the carpus, and from the metacarpus, and are attack 
to the metacarpal bones and also to the phalanges. They are prin 
pally designed to approximate and separate the fingers and servel 


* We know of one instance. 
+ We have once seen this. £ P. 
+ Albinus, Jcones musculorum manus, iv., ad calcem hist, musc., Leyden, En 


MYOLOGY. 279 


























o flex them. Hence they are divided into abductors, adductors, and 
“exors. The adductors and abductors which are attached to the two 
wxternal fingers, the thumb and the little finger; fulfil only the one or 
he other of these two functions, while those which move the other 
ee fingers are both adductors and abductors ; because, in approxi- 
aating a finger toward that on one side, they, necessarily separate it 
om that of the other side. 

The abduetor and adduetor muscles of thefingers, except the thumb, 
e called the interossei muscles, from their situation ; the flexors of 
® second and third and also one of the little finger are called the Zum- 
icales, from their form. 


I. LUMBRICALES, 


48 1166. The four Zumbricales muscles, Palmi-phalangien, Ch., are. 
ag, rounded muscles, which arise fleshy from the lower face and the 
idial edge of the tendons of the flexor digitorum profundus toward 
e upper end of the metacarpus. They proceed at the side above and 
How these tendons and arrive at the fingers, where they become thin 
adons, which are reflected on the radial face of the first phalanx, 
klarge, and blend with the anterior edge of the tendon of the extensor 
sıscle. 

hey flex the first phalanx, 

$ 1167. We often find one or more of these muscles more or less 
wnpletely double, and then the supernumerary head or the whole 
scle is inserted in the ulnar side of the adjacent finger. 


II, INTEROSSEI, 


> 1168, The interossei muscles, Metacarpo-phalangiens laterauz sus- 
maire and the metacarpo-phalangiens laterauw, Ch., are situated 

een the metacarpal bones. Their anterior tendons are attached 
'tly to the lateral faces of the posteriorheads of the first phalanges, 
"tly also to the extensors of the fingers. They are divided into two 

ses, the external (M. interossei enterni, 8, bicipites), and the internal 
„ interossei interni, s. simplices . 


II, INTEROSSEI EXTERNI. 


"1169. The common characters of the external interossei muscles 
‚ ist, They appear on the dorsal and palmar faces of the hand, 
- They arise from the corresponding faces of two metacarpal 
s by two heads, which are inserted in a common tendon. 

We number four, which are attached to the index, middle, and little 


he first, which is the strongest, is situated between the thumb and 
windex finger, It differs from the others, not only in volume but 
Jin the complete separation of its two heads, 
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The anterior and stronger head arises from the upper larger part of x 
the ulnar face of the metacarpal bone of the thumb. The posterior, 
which is smaller, arises from almost all tbe radial face of the second 
metacarpal bone. These two heads unite below in a common tendon, 
which is attached partly to the radial face of the base of the first 
pbalanx of the index finger, and partly blends with the tendon sent by 
the common extensor of the same finger. / 

The great distance between the two heads has led some anatomists 
to consider them as two distinet muscles : they have termed the ante- 
rior head the adductor indicis, and the posterior the first internal inter- 
osseous muscle. Ä 

It draws the second finger toward the thumb. 

The other external interosseous muscles are much smaller ; their 
heads unite much higher even in the centre of their course. a 

The second arises by a smaller anterior and deeper head from the 
ulnar side of the second, and by a larger posterior looser head from the 
radial side of the third metacarpal bone. It is also attached to theradial’ 
side of the middle finger. ; 

This muscle brings tne middle finger toward the index finger. E- 

The third, situated in the space between the third and fourth meta« 
carpal bones, is inserted in the ulnar side of the middle finger. 

It brings the middle finger toward the fourth. # 

The fourth is placed between the fourth and fifth metacarpal bones, 
and is inserted in the ulnar side of the fourth finger. i 

It brings the ring finger to the fifth. 























II. INTEROSSEI INTERNI. 


$ 1170. The interossei interni muscles are three in number, when 
we do not consider the posterior head of the first external interosseom 
- muscle as the first internal interosseous muscle. They are attachedf& 
the second, fourth, and fifth fingers. They arise by a single head fra 
the lateral face of the metacarpal bone of the finger to which they at 
attached, and are very distinet in the palm of the hand. ® 
The first arises from the ulnar face of the second metacarpal bone 
is inserted in the ulnar side of the base of the first phalanx of the indi 
cator finger, and blends in the same place with the tendon sent by the 
common extensor to this finger. It separates the index finger fro 
the thumb and draws it toward the middle finger. 2 
The second comes from the radial side of the fourth metacarpal bone, 
'The third arises from the radial side of the fifth metacarpal bone 
The second is attached to the first phalanx of the fourth finger, ar a 
the third to the first phalanx of the fifth finger. 
Both draw the fingers to which they are attached from the sid 
the thumb or from the radial edge oßthe hand, and en 
ward. . ri 





5 
EEE 
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The index finger has then an external and an internal interosseous 
s muscle ; the middle finger has two external interosseous muscles;, the 
ffourth nger an external and an internal, and finally the fifth finger 
san internal interosseous muscle, ; 

$ 1171. The interosseous museles rarely present anomalies. We 
Ihave however found the second external interosseous muscle attached 
tto the ulnar side of the index finger, and the first internal interosseous 
smuscle attached not to this finger but to the radial side of the third— 
a varietythe more interesting in the history of theinversion oftheorgans 
because it presents an exact repetition of the normal formation of the 
foot, and because the hand in which we found it presented also an 
sadductor of the thumb, formed likewise in the same manner as that 
oof the great toe. £ 

























Ill. MUSCLES @F THE THUMB. 


$ 1172. The metacarpal bone of the thnmb is surrounded by a con- 
siderable muscular mass, called the ball of the thumb (Zhenar), formed 
of four muscles, the abductor pollieis brevis, the opponens pollieis, the 
fdexor pollicis brevis, and tbe adductor pollicis. 


I. ABDUCTOR POLLICIS BREVIS. 


$ 1173. The abductor pollicis brevis muscle, Carpo-sus-phalangien 
u pouce, Ch,, the most superficial of the four muscles, arises from the 
nterior part of the inner face of the ligament of the carpus and of the 
5 trapezium. It is generally blended by a short intermediate tendon 
zith the tendon of the abductor longus ($ 1139), and extending for- 
ward along the radial edge of the metacarpal bone of the thumb, it is 
ttached by a short tendon to the outer face of the posterior head of 
xs first phalanx. It also usually blends more anteriorly with the ten- 
on of the flexor pollieis brevis muscle. 

- It separates the thumb from the index finger and extends it a little. 


’ 


” 
11, OPPONENS POLLICIS. 


81174. The opponens pollicis muscle, Carpo-metacarpien du pouce, 
&h., is smaller than the preceding, which it partly covers, and its form 
% rhomboidal, It arises below it by a hroad edge and by very broad 
dinous fibres from the anterior part of the inner face of the palmar 
"gament and from the os trapezium, then descends to the metacarpal 
one of the thumb, and is attached by a short tendon to all the ante- 
„or part of its radial edge, 

ı It draws the thumb inwgrd and turns it on its axis; so that it 
pposes Its palmar face to that of the other fingers. N 

BB 








282 DESCRIPTIVE ANATOMY. 


II. FLEXOR POLLICIS BREVIS. 


$ 1175. The flexor pollicis brevis muscle, Carpo-phalangien du pouce, 
Ch. (M. flewor pollicis brevis, s. mesothenar, s. antithenar), is stronger 
than the two preceding. Its upper extremity, which is very much 
divided, arises first below and inward from the palmar ligament and 
the os trapezium, on the other side from the palmar face of the os 
tropezoides, from the os magnum, and the os pyramidale. It partly 
covers the preceding and is attached to the outer sesamoid bone of 
the thumb. 2 

It flexes the first phalanx of the thumb. 

$ 1176. T'he largest head, which comes from the palmar ligament, 
is sometimes entirely separated from the other, which is smallerand 
sitnated lower ; so that this muscle isin fact double. On the other 
hand, it often happens that the small head is entirely blended with the 
adductorpollicis muscle. 

















IV. ADDUCTOR POLLICIS, 


° 8 1177. The adductor pollicis muscle, Metacarpo-phalangien du 
pouce, Ch. (M. mesothenar, s. hypothenar), is the strongest and Ne 
deepest of the four muscles of this finger. Its form is triangular, the 
base looking toward the ulnar edge and the summit toward the radial 
edge. Itarises by fleshy and tendinous fibres from the palmar face of 
the os magnum, and in a greater or less extent from the’ palmar edge 
of the third metacarpal bone, goes forward and outward, and is attached 
by a short tendon to the inner sesamoid bone. ; 

This muscle draws the thumb toward the index finger and slightly 
rotates on its axis, so that it turns its palmar face toward that ofthe 
other fingers. 

& 1178. Sometimesit divides into a posterior and an anterior belly, 
which are completely distinet, the posterior being larger. In this 
case the first arises only from the os magnum or atthe same timefrom 
this bone and a small upper portion of the third metacarpal bone: as 
to the second, itcomes from the lower part of the anterior head of the 
third and fourth metacarpal bones; sometimes also from the fifth as 
well as from the capsular ligament of the first phalangean articula- 
tion, and goes across or a little obliquely from before backward, tothe 
first phalanx of the thumb, where it unites with the posterior head. 

This anomaly is worthy of remark, as it coincides perfectly with 
the normal arrangement of the adluctor of the large toe. R 


. 
IV. MUSCLES OF THE LITTLE FINGER. 


na 


$ 1179. The little finger is moved by three muscles, an abductor, a $ 
flexor, and an adductor, | 
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Is ABDUCTOR MINIMI DIGITI. 
























$ 1180. The abductor minimi digiti muscle, Carpo-phalangien du 
ı petit doigt, Ch., the shortest of these three muscles, extends along the 
tulnar edge of the metacarpus. It arises by short tendinous fibres 
from the pisiform bone, and near the first phalanx of the finger be- 
ccomes a small fiat. tendon, which blends with the ulnar edge of the 
ttendon of its extensor. 

It separates the little finger from the others. 


II. FLEXOR MINIMI DIGITI. 


$ 1181. The flexor minimi digiti muscle, (M. flexor proprius digiti 
inti) is covered by the preceding. It arises below and before it from 
che pisiform bone and from the unciform process of the unciform bone: 
tt forms a short tendon forward, which is attached to the radial side of 
he first phalanx of the little finger. 

It flexes the little finger and separates it from the others. 

It is often deficient and then the preceding is more developed. 


III. ADDUCTOR MINIMI DIGITI QUINTI. 


$ 1182. The adductor minimi digiti muscle, Carpo-metacarpien du 
it doigt, Ch., (M. adductor digiti quinti), is thickest and shortest, 
sad arises from the lower anterior edge and tbe outer face of the unei- 
orm process of the unciform bone, goes upward and is attached to all 
ie ulnar face of the metacarpal bone of the fifth finger. 
It carries the little finger forward and draws it toward the others, 
sing it to rotate around its axis on the metacarpal bone. When it 
3 in concert with the opponens pollicis muscle, which very much 
‚sembles it, the cavity of the palm of the hand enlarges. 

$ 1183. The proper muscles of the thumb and little finger are 
ıly the lumbricales or interossei muscles largely developed and 
ded into several fascieuli. We must consider the flexor pollieis 
vis muscle as the first lumbricalis. The abductor pollicis brevis 
ıd the opponens pollicis eorrespond to an external; the abductor re- 
"esents an internal interosseous muscle. 
The abductor and the flexor minimi digiti muscles form only one 
ascle, which represents the last external interosseous muscle. 
The adductor minimi digiti muscle is only an enlarged internal 
>rosseous muscle, 


Mn a en un a a a »7 Fa LI ne da ee Ru ci.“ 
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CHAPTER II. 


MUSCLES OF THE LOWER EXTREMITIES. 
























$ 1184, The muscles which have with the upper section of the 
abdominal members relations similar to those which exist between the 
superficial muscles of the back and of the region of the shoulder, or 
the broad museles of the abdomen, haye already been examined. We 
may then pass immediately to those which gofrom the first section of 
the bones of the lower extremites to the femur ; but we must here ° 
also commence by describing the general aponeurotie envelop. 


- 


‚ARTICLE FIRST. 
a 


APONEUROTIC SHEATH OF THE LOWER EXTREMITIES. 3 


$ 1185. Most of the muscles of the lower extremities, especially 
those of thethigh, leg, and sole of the foot, are enveloped by an apo- 
neurotic expansion, which is not arranged every where in the same 
manner. 

This expansion is called on the thigh tbe fascia lata, on the leg. the 
crural aponeurosis, in the sole of the foot the plantar aponeurosis. 

The first two form a whole more continuous with each other than. 
with the plantar aponeurosis, and are also still more similar in their 
form, as they surround the thigh and the leg. 1 

The fascia lata commences behind on the glutexus maximus muscle, 
where it is very thin, and gradually loses itself at its upper portion. 
It arises forward from the iliac erest and from the Fallopian ligament, 
It extends as far as the knee. It adheres very intimately by tl 
upper and external part of its anterior edge to the lower edge of th 
tendon of the obliquus externus abdominis muscle, to which it is muc 
more ‚loosely attached on its inner side. i 

It is thickest at the outer part and thinnest at the inner part ofthe 
thigh. Itis half aline thick in every part and above even a line in’ 
the first region, while it hardly equals the twelfth of a line in the 
second. In general it is evidently formed of two layers of fibres: the 
internal is stronger and its fibres are longitudinal; the external 
weaker and its fibres are oblique downward, inward, and backwa 
and are more insulated, and gradually approach each other from below 
upward. # 

From the inner face of this aponeurosis arise septa which extend; 
between most of the muscles of the thigh which they separate frt 
each other; we readily distinguish in most of these septa transvei 
and oblique fibres. 
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The fascia lata presents oblique fibres in every part. In many 
places, especially atthe inner portion of its circumference, these fibres 
are extended over a layer which is not evidently fibrous, especially 

‚ forward, but at the outer part this layer is manifestly formed of lon- 

‚ gitudinal fibres, and at the same time its inner face presents in dif- 
ferent parts more insulated oblique fibres, so that here the aponeurosis 

‚ evidently consists of three layers. 

The outer part of the crural aponeurosis is also much thicker, and 
‘ formed in this part of two layers; the fibres of the internal are longi- 
tudinal, those of the external, which is weaker, are oblique. 

At tbe upper part of the aponeurosis the direction of the oblique 
| übres is inversely that of the oblique fibres of the fascia lata, that is, 
Ithey proceed forward, downward, and inward. 

At the lower part of the crural aponeurosis they have an opposite 
“direction, and at the same time other fibres are developed on the inner 
side of- the aponeurosis, which are oblique from behind forward and 
ifrom above downward. 

These outer and inner fibres cross on the anterior face of the arti- 

tculation of the foot, and as they increase in strength in this part they 
!there form the crucial ligament (Lig. cruciatum), composed oftwo fas- 
«eieuli, which cross each other in the centre. One of these fasciculi 
@descends from the outer malleolus, goes downward andinward, and is 
sattached to the tibial side of the first metatarsal bone. The second 
sarises from the internal malleolus, and goes to the tuberosity of the 
ffifth metatarsal bone. 
Below, they are both continuous with the thin aponeurosis of the 
Kback of the foot, which covers the tendon of the extensor digitorum 
Hongus and the belly of the extensor communis digitorum pedis, an 
lost near the anterior extremity of the metatarsus. 
This aponeurosis at the back of the foot is often much stronger 
oward the posterior end of the first metatarsal bone in this place, 
where it passes over the tendon of the extensor proprius pollicis pedis, 
han in the rest of its extent, and it is formed of very evident trans- 
erse fibres, which are attached internally to the inner side of the me- 
atarsus, and outside to a special fasciculus of the extensor brevis 
igitorum pedis. In this case, this portion of the aponeurosis of the 
oot is provided with a proper tensor muscle. 


1, TENSOR VAGINEB FEMORIS. 


$ 1186. The aponeurosis ofthe fascia lata, like most ofthe aponeu- 
ie expansions which surround tbe muscles, has a proper muscle 
»alled the tensor vagince femoris muscle, Ilio-aponeurosi-femoral, Ch. 
‚M. tensor fascie lat). 

This muscle is situated at the anterior edge of the upper part of the 
teral face of thethigh. It arises by a short but very strong tendon 
mn the outer face of the anterior and superior spine of the ilium, 
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Thence it goes downward and outward, gradually enlarges, and is 
continuous by very short tendinous fibres, towards the summit of the 
middle third of the thigh, with the fascia lata, which is united with its 
outer face more firmly than with any other muscle, 


ARTICLE SECOND. 


MUSCLES OF THE PELVIS. 



















$ 1187. The muscles of the pelvis arise partly from its outer face, 
partly from its inner face, and partly from the lumbar portion of the 
vertebral column ; they are attached to the upper part of the femur 
which they extend, flex, and turn around its axis. 


I. EXTENSORS OF THE THIGH. 


‘ R 
$ 1188. The thigh is extended by three muscles called the glutei, 
situated over each other ; and theyıcover the outer face of the iliac 
bones, and descend outward, downward, and forward toward the 
femur. 


I. GLUTEUS MAXIMUS, 


$ 1189. The gluteus maximus muscle, Sacro-femoral, Ch., is the Fr 
largest of all the muscles of the body, and is nearly a regular rhom- 7 
boid. It arises by its posterior and inner edge from tlıe posterior part 
of the outer lip of the crest of the ilium, from. the lower part of the 
posterior face of the sacrum, from the sacro-sciatie ligament, and 
from the sciatic tuberosity. It arises by these different points 
by short tendinous fibres, goes from within outward and from above 
downward, forming a very strong and thick muscle, composed of dis- 
tinct and large fasciculi which are loosely connected with each other. 
It is attached by a broad and very strong tendon which is continuous 
below with the lateral part of the fascia lata to the lower part of the 
large trochanter, and to the linea aspera which descend from this 
tubercle, 

Several mucous burs& are found on the inner face of the lower 
tendon of this muscle. The largest and at the sametime the upper- 
most is situäted between it and the outer face of the large trochanter. 
Farther backward and downward we find another which is also large 
but a little smaller, between it the upper extremity of the vastus ex- 
ternus muscle and the lower end of the tensor vagin® femoris muscle 
Finally, between this muscle and the femur, farther backward and 
downward, are two which are smaller. 

The glutzus maximus extends the thigh, brings it toward the ver 
tebral column, rotates it a little outward, and approximates it to that 
‚of the side opposite. When it acts from below upward it draws t 
iliac bones downward, inward, and forward. 4 


a 1 ee ee 2 Fr En 


MYOLOGY. 287 


‘II. GLUTFEUS MEDIUS. 



























& 1190. The glufeus medius muscle, Grand ilio-trochanterien, Ch., 
is a large muscle, but smaller and closer than the preceding, and has 
‘a triangular form. Itis coveredatits posterior and lower part by the 
Iglutzus maximus, and forward by the fascia lata only, with which it 
is intimately connected. It arises from the outer lip of the crest of 
fthe ilium, and from the upper and anterior part of the outer face of 
the iliac bones which is situated between the iliac crest andthe curved 
Nine. Its posterior fibres are oblique from behind forward and from 
wwithout inward ; the anterior go from above downward. It proceeds 
ftowards the large trochanter, and is attached to its outer face by 
aa broad, short, and very strong tendon, which blends with that of the 
slutzus maximus muscle. 

A small mucous bursa exists between the upper face of this 
smuscle, the pyriformis, the gemellus superior, and the inner face of 
he large trochanter. 

The glutzus medius muscle raises the femur, separatesit from that 
the opposite side, and inclines the pelvis as much as possible 

&owards its side. 

Its posterior part turns the thigh outward, and its anterior turns it 

nnward, 


II, GLUTEUS MINIMUS, 


$ 1191. The gluteus minimus muscle, Petit ilio-trochanterien, Ch., 
as the same form as the preceding, while it is much smaller and is 
entirely covered byit. Tt arises directly below it by its upper face and 
anterior edge from the curved line, and from the anterior and lower 
art of the outer face of the iliac bones. It is attached by a short and 
trong tendon to the upper edge of the upper part of the inner face of 
ae large trochanter. 

' A small synovial capsule exists forward between it and’ the » 
ırge trochanter. 

Its action is the same as that of the preceding. 


II, MUSCLES WHICH ROTATE THE THIGH OUTWARDLY. 


"5 1192. The thigh is turoed outward by six muscles, the pyriformis 
obturator internus, the obturator externus, the two gemelli, and 
ıe quadratus femoris. 


I. PYRIFORMIS, 


h$ 1193. The pyriformis muscle, Sacro-trochanterien, Ch. (M. pyri- 
mis, pyrimidalis, iliacus externus), is a small muscle of an oblonp 
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triangular form coming from the cavity ofthe abdomen, where it arises 
by three or four digitations from the sacrum. It arises from the 
anterior face of this bane, between the third and fourth, the second 
and third, and the first and second pairs of the anterior foramina 
of the sacrum, and from the inner face of the posterior and lower 
spine of the ilium, and from the upper part of the posterior 
edge of the iliac fossa. It descends through this last behind the 
upper part of the descending branch of the ischium, goes outward and 
forward, and is attached by a rounded, strong, and proportionally 
broad tendon to the summit and upper part of the inner face of the 
large trochanter. i 

There is a small mucous bursa between itstendon and the, gemellus 
superior muscle. 

It rotates the thigh outward, separates it from that of the side 
opposite, and raises it a little. 

$ 1194. It sometimes divides into an upper and a lower portion, 
between which the glutxal nerve passes. * 
























II OBTURATOR INTERNUS, 


$ 1195. The obfurator internus muscle, Sous-pubio-trochanterien 
interne, Ch. (M. obturator internus, s. marsupialis, marsupialis inter- 
nus), arises from the inner face of the obturator foramen by ra- 
diating fibres, which suddenly change their direction on leaving the 
pelvis and turn at a right angle on the.posterior face of the descenä- 
ing branch of the ischium, covered before by this part of the bone, 
and behind by the sacro-sciatice ligament. It then proceeds outward 
and forward, and is attached by a strong tendon to the central part of 
the inner face of the great trochanter, far below the tendon of the 
Eyriformis muscle. 

The arrangement of this tendon is then very peculiar. It begins 
within the pelvis, a short distance from the descending branch of the 
ischium, but extends to about the centre of the space between the 
ischium and the trochanter. It does not appear except on the ante- 
rior and inner face of the muscle, where it consists of five very regular 
and very distinct fascieuli, two of which form the upper and lower 
edge of the muscle. The outer extremity of the middle belly extends 
between them by four triangular fasciculi, and then immediateiy unite 
in a strong-tendon near the centre of the space between the ischium 
and the great trochanter. ; 

We find an oblong synovial capsule backward and outward 
between the tendon of this muscle, the gemelli, and the great tro- 
chanter. A second, external and rounded, situated between the 
schiatice spine and the great trochanter, surrounds the inner part 
of the tendon. * 

The obturator internus muscle turns the thigh directly outward 
and draws it from that of the opposite side, E 


* Winslow, Epos. anat., vol,ii. p. 125. 
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III. GEMELLI. 

































8 1196. The gemelli muscles, Ischio-trochanterien, Ch. (M. gemini 
femoris, marsupiales externi, marsupium), are two small oblong muscles, 
which are very similar and placed one over the other: they are 
separated backward and outward by the tendon of the obturator 
internus muscle, also by that portion of this muscle which is situated 
out of the pelvis. Their thin edges touch forward, 

The upper arises by a pointed extremity from the lower part of the 
posterior face of the ischiatic spine. 

The lower arises by abroad and semilunar edge from the upper face 
of the sciatic tuberosity and from the outer face of the descending 
branch of the ischium. It gradually becomes thicker from withir. 
outward. 

These two muscles are intimately connected with the obturato. 

‚ internus, especially in their outer portions, entirely cover it, and are 
 attached with it to the inner face of the great trochanter. 

They act in the same manner as the preceding. 

$ 1197. The upper gemellus is frequently deficient*—-a remarkable 

ı analogy with what is seen in the ape.r 

We know of one case where both these muscles were defieient, a 

in bats. 


IV. QUADRATUS FEMORIS, 


$ 1198. The quadratus femoris muscle, Ischio-sous-trochanterien, Ch., 
Fis oblong and composed of transverse fibres. Itis broader from with- 
“out inward than in any other direction, and its height much exceeds 
Hits thickness. It arises from the anterior edge of the sciatic tuberosity 
sand from a small part of the ascending branch of the ischium, passes 
ectly below the gemellus inferior to the posterior face of the femur, 
where it is attached to a square impression situated between the roots 
of the large and small trochanters above the posteriorintertrochanterian 
line. \ 
‘We find a synovial capsule between it and the small trochanter. 
It acts like the preceding, 
$ 1199. Sometimes it does not exist.{ More rarely it is divided 
#nto several fasciculi, three of which have been known to exist.‘ 


V. OBTURATOR EXTERNUS, 


8 1200. The obturator externus muscle, Sous-pubio-trochanterien 
rterne, Ch., is a rounded and triangular muscle, at first thin, but after- 


*%* Gantzer, p.4. 
+ Vieq. d’Azyr, Ene. m£th. syst. anat, des guadrup., p: 29. 
4 Albinus, /oc. cit., p, 530.—We know of one case where the gemelli were 


ery large. 
%%& Jancke, De caps. tend. articul., Leipsic, 1753. 
VoL, I, 6 
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wards it becomes thicker, and again grows thinner. It arises by a 
rounded edge from the outer face of the ascending branch of the ischium 
and by short tendinous fibres from the two branches of the pubis and 
from the anterior face of the obturator membrane. 

After contracting considerably in its outer portion and being covered 
by a broad tendon on its anterior and posterior faces, it is reflected 
from the anterior to the posterior face of the body, goes obliquely 
upward and outward directly behind the neck of the femur, and is 
attached by a short but very strong tendon to the fossa and to the 
inner face of the great trochanter, a little distance below the tendons 
of the obturator internus and the gemelli muscles. 

It turns the thigh outward, draws it backward toward that of 
ns opposite side, and brings the anterior face of the pelvis to its 
side. 


ill. FLEXORS OF THE THIGH. 


$ 1201. There are two flexors of the thigh, the psoas magnus and 
the iliacus internus muscles: to these a third is usually attached, the 
psoas parvus muscle ; but this does not always descend to the thigh. 


I. PSOAS MAGNUS. 


$ 1202. The psoas magnus muscle, Prelombo-trochanterien, Ch. tm. 
Psoas magnus, Ss. lumbaris, s. lumbaris internus), is a considerable elon- 
gated and rounded muscle, occupying the inner and anterior part of 
the Jumbar region directly on tbe side of the bodies of the lumbar 
vertebr&. It extends from the upper extremity of this region down- 
ward and outward to the inner face of the femur. 

It arises by an external nd posterior and an internal and anterior 
range of short, flat, and triangular slips from the five Jumbar vertebr& 
and the last dorsal. 

The anterior slips come from the lateral faces of the short ligaments 
and the intervertebral ligaments; the posterior arise from thelower and 
anterior parts of the transverse processes of the lumbar vertebre. 

The belly of this muscle descends outward, covers the inner part of 
the iliacus internus, becomes rounded as it descends, and forms before 
the sacro-ilae articulation, rather outward than inward, a strong 
tendon which emerges from the abdomen below the cruralarch behind 
the femoral vessels, and is attached to the anterior face of the small 
trochanter. 

The psoas magnus muscle bends the thigh and turns it a little 5 
inward, bends the trunk and turns it a little toward its side. 4 

$ 1203. Between this muscle and the iliacus internus we sometimes 
find another smaller, which arises from one or more transverse pro= 
cesses of the upper lumbar vertebr®, proceeds on the outside of a 
psoas magnus muscle, and is attached to the small trochanter and 
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‘ sometimes to the tendon of the last. The crural nerve usually passes 
between it and the psoas magnus muscle.* This anomaly reminds 
us of the multiplication of the psoas magnus muscle in several apes.t 

This and not the next muscle, as some anatomists assert, is the 
muscle which sometimes exists abnormally.f 


II. PSOAS PARVUS, 


$ 1204. The psoas parvus muscle, Prelombo-pubien, Ch., has an 
( oblong square form, and arises from the lateral face of the firstlumbar 
‘ vertebra, and from the intervertebral ligament between it and the last 
ı dorsal vertebra, and sometimes from the twelfth dorsal vertebra. It 
{ arises generally by one but sometimes by two slips, which come either 
! from the two vertebr& or only from the first Jumbar. 

It soon after becomes a flat and very long tendon, situated on the 
«outside of the psoas magnus muscle, crosses it to go inward, and is 
sattached in that part where the body of the pubis and ilium unite. 

Below, the tendon becomes an aponeurosis, which covers the lower- ° 
j part of the psoas magnus and of the iliacus, is attached to the crural 
sarch, and blends with the fascia lata. 

This muscle bends the vertebral column forwärd and increases the 
Hi force of the two muscles situated above it, furnishing them with a 
} point of support. 
$ 1205. It is sometimes deficient, but this is rare.. 


III. ILIACUS INTERNUS. 


& 1206. The iliacus internus muscle, Tliaco-trochanterien, Ch. (M. 
Oiliacus, s. iliacus internus), is abroad and considerable muscle, which 
ills all the upper part of the inner face of the iliac bones, whence it 
descends to the inner part of the thigh. Itarises by a semicircular 
sand convex edge and by short tendinous fibres from the inner lip of 
#the iliac bone, and also by fleshy fibres from the inner face of this 
‘bone to near the anterior and inferior iliac spine, goes inward and 
“forward, becomes in its course considerably narrower and thicker, and 
is attached a little above the crural arch to the outside of the tendon 
of the psoas magnus muscle, by which it is fixed to the anterior face 
vof the small trochanter, 

We find a considerable mucous bursa between the common tendon 
f the psoas magnus and the iliacus internus muscle and the capsular 
Higament of the coxo-femoral articulation. There is another, which 
s smaller, between it and the small trochanter, 

This muscle bends the thigh and carries it inward. It draws the 
pelvis and with it the trunk downward and forward. 


* We häve seen it several times.—Albinus, p. 315. 
+ Valentine, Amph. zoot., p. 151. 
+ Kelch, Beytrage zur path, anat., p.22. 
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ARTICLE THIRD, | 


MUSCLES OF THE THIGH. 





















$ 1207. Among the muscles which form the mass of the thigh some 
serve to move it and others act ontheleg. Not onlythe first but also 
some of the second arise from the bones of the pelvis. 

The muscles of the first class are the adductors of the thigh ; those 
ofthe second are the adductors, the flexors, and the extensors of 
the leg. 


I. ADDUCTORS OF THE THIGH, 


$ 1208. The two lower limbs are drawn toward each other by the 
adductors (adductores), which form almost all the internal and posterior 
part of the muscular mass of the thigh. Three of these muscles in 
particular have been termed the adductors. They have been considered 
as forming only a single muscle, called the Zrieeps muscle (M. femoris 
Zriceps), but wrongly, as they are not united by a common tendon. 
The fourth has been described as a separate muscle called the pecti- 
neus, although it might be considered as a fourth head of the common 
adductor, ag well as the other three. 


I, PECTINFEUS, t 


$ 1209. The pectinzus muscle, Sous-pubio-femoral, Ch. (M. pecti- 
neus, Ss. peetinalis), a flat, long, quadrangular muscle, arises by its upper 
thin and horizontal edge from the crest of the horizontal branch of the 
pubis, on which its upper and anterior face passes. It goes from above 
downward, from within outward, and is attached by a perpendicular 
edge to the upper end of the inner lip of the rough line of the femur. 
We find a small synovial capsule below the small trochanter, be- 
tween this muscle and the femur. R. 
It draws the thigh toward that of the opposite side, raises it and 
carries it forward, turns it a little inward, and slightly inclines the 
pelvis outward and downward. = 
$ 1210. We sometimes find a second pectinsus, which is smaller, 
which blends below with the tendon of the other, and is attachel i 
above to the inner part of the upper edge of the obturator foramen,* 
$ 1211. The three adductors, properly so called, are distinguished 
into the long, the short, and the great adductor. 


II. ADDUCTOR LONGUS, 


$ 1212. The adductor longus muscle, Pubio.femoral, Ch. (M. ad 
duotor ‚femoris longus, caput primum tricipitis), has the form of an ob- 


* Winslow, Z.rpos. anat., vol.i.p. 117. 


MYOLOGY. 293 































long triangle. Itis the second of the three adductors in size and the 

\ longest of all. It arises by a short, narrow, but very strong tendon 
‘ from the inner part of the anterior face of the horizontal branch of the 
| pubis, from the spine of the pubis, and from the anterior part of the 
ı symphysis pubis. Thence it goes outward and downward, in a direc- 
| tion more oblique than the preceding, becomes broader and at the same 
{time thinner, and is attached by a tendinous and interrupted edge to 
/the third quarter of the posterior lip of the rough line of the femur. 
Its lower end usually unites to the vastus internus muscle, 

Its action is nearly the same as that of the pectinzus. 

$ 1213. Itis sometimes divided into two. And again, it descends 
ımuch lower, by a thin tendon united to that of the adductor magnus: 
‘so too in some mammalia and in birds the pectinzus or the other 
}portions of the adductor muscle descend very low. 


III, ADDUCTOR BREVIS, 


$& 1214. The adductor brevis muscle, Sous-pubio-femoral, Ch., (M. 
sadductor femoris brevis, s. adductor secundus, s. caput alterum tricipitis), 
kis rather a broad triangular muscle. It arises at the side of the tendon 
Jof the gracilis muscle, but much higher and more externally than. it, 
and isclosely united with itsupper extremity. Its upper end situated 
directly below the adductor longus and formed of very short tendinous 
üfibres, arises from the inner part of the outer face of the horizontal 
branch of the pubis. Itis much broader and much shorter than the 
Dpreceding, goes less obliquely outward than it, and is attached to the 
osterior face of the small trochanter and also to the upper third of 
"the inner lip of the rough line of the femur, by several strong tendi- 
nous slips, which succeed each other from above downward. 

At its lower extremity it is connected more or less intimately with 
e pectinzeus and the adductor magnus muscles, 

It acts like the preceding. 

$ 1215. It is often partially or wholly divided into two er which 
orms a remarkable analogy between man and the ape, : 


IV. ADDUCTOR MAGNUS, 


& 1216. The adductor maynus muscle, Ischio-femoral, Ch. (M. 
“ıdductor femoris magnus, s. caput trieipitis tertium), is the largest of 
hethree proper adductor muscles ; it also has a triangular form, the 
Jase of which rests in the thigh, and the apex looks toward the pelvis. 
![t arises from the anterior face of the descending branch of the pubis, 
nd is intimately connected in this part with the outer face of the lower 
art of the tendon of the gracilis muscle, It arises also from the 
scending branch of the ischium and from the lower edge of the 
atic tuberosity. 

Its upper and anterior fascieuli go directly downward and outward, 
posterior and inferior on the contrary, which are attached to the 
c02 
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sciatio-tuberosity, go from below upward, around and behind the latter, 
so that the muscle seems at its upper part to have been twisted on 
itself, and is much thicker there than in the rest of its course. 

Before the extremity of the portion inserted in the sciatic tuberosity, 
the upper edge, which is loose and fissured in a semilunar form, goes 
toward the femur, where it is attached to the posterior lip of the linea 
aspera, behind the pectineus and the other two adductors, always 
descending deeper than they. The lower tendon is very strong, parti- 
cularly at its lower part, and extends to the posterior face of the inner 
condyle of the femur. ö 

About the latter fourth of the thigh this tendon is perforated by the 
superficial vessels of theleg, which pass froın its anterior to its posterior 
face. It unites below to the vastus internus muscle. 

This muscle draws the thigh inward, carries it forward, turns its 
anterior face a little outward, filexes the pelvis forward, and directsits 
anterior face to the side. 

$ 1217. We sometimes find it divided into two portions as in apes. 4 
1 
II. MUSCLES OF THE TMIGH WHICH MOVE THE LEG. 


$ 1218. The muscles situated om the thigh forming its mass, and # 
which move the leg, are distinguished into adductors, extensors, and 
flexors. 


: 
I. ADDUCTORS OF THE LEG. 


$ 1219. Those nearest the surface are the adductors, of these there » 
are two, tbe sartorius and the gracilis. i 


A. SARTORIUS, 


$ 1220. The sartorius muscle, Ilio-pretibial, Ch., the longest of all” 
the muscles of the body, is very thin, and has an elongated square 
form. The short tendon by which it arises descends lower on its 
external than on its internal edge. It is inserted directly at the side 
of the tensor vagin® femoris muscle,'more inward and forward, on the” 
anterior and upper spine of the iliae bone. Thence it passes onward 
and inwärd, above the lower part of the adductor longus and adductor 
magnus muscles. In this manner it attains the anterior face of the | 
thigh, where its lower portion goes to the inner face of the same part 
Thence it proceeds directly forward and at the side of the gracilis, and 
soon becomes rounder and narrower, and forms a short round 
. tendon, which passing behind and below the inner condyle of ©. 
femur, comes to the inner face of theleg. In this place itrests directly 
on the upper part of the inner face of the tibia, it becomes broad DE 
and is attaehed by its anterior edge to the inner face of this bone, near 
its spine, and is contiguous below with the aponeurotic expansion 087 
the leg. M 
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This muscle flexes the knee, and when this artieulation is bent it 
t turos the tibia inward, so that the end of the foot approaches the 
dother. When it acts in an opposite direction it draws the haunch a 
Vlittle forward and turns it inward. 

$ 1221. We have met with one subject in which the sartorius 
smuscle did not exist. 

Sometimes, on the contrary, there are two which may happen in 
sseveral different ways.* The normal muscle usually appears curved 
linward, and the additional muscle terminates sooner below, where it 
His attached either to the tendon of the first or to the femur. 

Sometimes the fibres of the sartorius muscle are interrupted by a 
eeonsiderable intermediate tendon which is firmly united to the fascia 






















B. GRACILIS. 


$ 1222. The gracilis muscle, Sous-pubio-pretibial, Ch. (M. gracilis, 
3. rectus internus), is a thin muscle of an oblong triangular form which 
irises by a broad base which forms its upper edge, from the anterior 
Face of the lower portion of the descending branch of the pubis, and 
‘rom the upper part of the ascending branch of the ischium. Thence 
Inne of its edges turns forward and the other backward, one of its faces 
joutward and the other inward; it goes to the inside of the thigh, 
nd above its latter sixth, becomes a thin and rounded tendon, which 
nroceeds directly behind the lower part and the tendon of the sartorius, 
nd turns with it on the inner condyle of the femur. It is at first 
sovered by it, and is then situated below it, and blended with it in its 
anterior and inferior part, and is finally inserted a little lower down, 
a the upper part of the inner face of the tibia, 

It bends the knee, turns the leg inward, and draws the anterior face 
the iliac bones from the side to which it is attached. 


II, EXTENSORS OF THE LEG. 


'$ 1223. The leg has four extensors which may very properly be 
onsidered as one muscle with four heads, since they are attached to 
“common tendon. They are situated directly below the fascia lata 
poneurosis On the anterior face, and on the sides of the thigh, and 
rm most of its muscular mass, A considerable mucous bursa exists 
Netween them and the aponeurosis of the thigh. They are termed 


‚e rectus femoris, the vastus internus, the vastus externus, and the 
vurzeus muscles, 


A. RECTUS FEMORIS, 


8 1224, The rectus femoris muscle, Tlio-rotulien, Ch, (M. rectus 
moris, 5. exiensor cruris medius superficialis), is a strong elongated 


* Huber, Aci.n. c., vol.x.p. 114—R ülfer, Zoe. eit.,'p. .—G N 
Elch. oc. eier a0. wa osenmülfer, loc. cit.,p antzer, p. 14 
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pointed muscle sitnuated on the anterior face of the thigh, directly 
under the fascia lata aponeurosis in most of its length, except its upper 
part, where it is covered by the sartorius muscle. 

It arises by two points from the iliac bone by a very strong but 
short tendon, In fact, this tendon is divided above into two heads, 
an upper anda lower or external tendon. 

The upper head, which goes directly downward, comes from the 
anterior and inferior spine of the ilium. The lower, which is curved 
ina semicircle, arises from the upper part of the edge of the cotyloid 
cavity. These two heads soon unite to give rise to the upper 
common tendon. This tendon soon disappears on the posterior part 
of the muscle, but becomes much broader on the anterior, and 
descends to its centre, gradually becoming thinner. 

The central fleshy portion is composed of an outer and an inner 
layer of fibres, which unite at an acute angle on the median line, so 
that the arrangement of these fleshy fasciculi resembles in some 
measure a roof. Ei 

The fibres are much longer, and ascend much straighter the nearer 
they are to its lower extremity. They are attached on both sides to 
a prolongation of the upper tendon, the direction of which is from 
beforebackward, which descends into the substance of the muscle 
from its anterior face, and gradually diminishes from above downward. 
It however continues perceptible to near the lower end of the fleshy 
belly, that is, much lower than the broad and anterior part of ‚the 
upper tendon descends on its outer face. It is nowhere connected 
with the posterior and inferior tendon. = 

The lower tendon is much longer butis weaker than the upper. It 
ascends on the posterior face of the muscle, much higher than the 
upper, descends on the anterior, so that the fleshy belly is situated for 
several inches before and behind between two tendinous expansions. 
It begins to be visible forward only towards the lower third of the 
thigh, and is seen first on the two sides of the fleshy belly, which 
gradually contracts. It is entirely loose after quitting the last fifth 
of the thigh. When approaching the patella below, it becomes” 
broader, and is attached to the upper edge of this bone, and is inti- 
mately united with the tendons of the other extensors. j 

This muscle extends the leg when the thigh is fixed, and the thigh 
when the leg is fixed ; in the latter case it also bends the pelvis a litt 
and turns its anterior face obliquely to the opposite side. 
























B. VASTUS EXTERNUS, 


$ 1225. The vastus externus muscle, (M. extensor cruris vastus, 8 
ewternus,)* the largest of all the extensors of the leg, although much 
shorter than the preceding, forms almost solely the muscular mass n 
the outside of the thigh; at the same time it extends very much 
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bbackward and forward. Itis considerably thick, but it is broader 
&from before backward than from within outward. 
It arises by a slightly concave edge which inclines from before back- 
ward, from within outward, and from above downward, from the lower 

art of the anterior and outer face of the great trochanter. The 
upper half of its posterior edge, situated along the rough line of the 
femur, comes from the inner face of the outer wall of the fascia lata 
aponeurosis. From all these points it gradually descends forward, 
bbecomes narrower, and is finally attached, by an inferior tendon, to the 
apper and outer edge of the patella. The inner’part of this tendon is 
teovered some distance above its insertion by the tendon of the rectus 
‘*emoris muscle, to which itis even slightly united, although it is easily 
separated from it as far as where it is inserted in the patella, 
The muscular fasciculi go directly downward. The upper tendon 
xtends below the centre of the muscle on its outer face, and the lower 
ponly to the centre of its inner face. 

The vastus externus muscle extends the knee, and most generally 

aises the leg at the same time, and turns it a little outward. 





























. 
C. VASTUS INTERNUS, 


' 8 1226. The vastus internus muscle, (M. extensor cruris, s. vastus 
ternus) is a little shorter and much weaker than the preceding, with 
hhich it is blended outwardly ina small portion of its upper extremity. 
ft arises by its upper edge, which descends obliquely inward, from the 
terior intertrochanterian line ; by asmall part of its lower edge, from 
Ipart of the anterior face of the femur situated below this line; and 
$y the upper part of its posterior edge, from the upper part of the 
ıterior lip of the linea aspera. Its lower tendon is attached to the 
ner part of the upper edge, and to the inner edge of the patella. The 
Sner part of this tendon is covered below by that of the vastus ex- 
“rmus which passes obliquely over it, and is attached to the patella 
»fore it; it adheres to this tendon but is easily separated from it. 

) The upper tendon of this muscle descends over almost the whole of 
‚e inner and loose face on the posterior half of the muscle, while the 
wer disappears already below the centre of its outer face, principally 
its upper part. 

I This muscle extends the leg and turns it a little inward. 


D, CRURZUS. 


$ 1227. The crurzus muscle, (M. cruralis, 8. eruraus, s. femoreus) 
e shortest of the four extensors of the leg, is also nearly as strong 
“the preceding. It arises by its posterior and inner face, directly 
ow this last, from the larger part of the anterior and the outer face 
the femur, excepting a small portion above, and from its lower third, 
‚e posterior edge comes from the outer lip of the linea aspera. This 
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muscle covers also most of the anterior and outer faces of the femur, 
It is attached by its lower tendon behind the vastus internus and the 
vastus externus to the upper edge of the patella, and usually also at 
its lower and outer part, hy short fibres, to the synoyial capsule, and 
to the outer edge of the patella. 

This lower and outer part is generally separated from the others, 
particularly from their tendon. 

The upper edge of this muscle is attached to the bones without any 
appearance of a tendon. The lower tendon, theloose portion of which 
is longer than that of the two preceding, begins on the contrary from 
the middle of the anterior and loose face. | 

The erur&us muscle is mostly covered above by the vastus externus 
and the vastus internus; it is entirely covered below by the rectus 
muscle, excepting however its outer and lower lateral face, where it 7 
is concealed by the vastus internus muscle. Its lower part also is 
intimately connected with the two vasti, especially the externus. E | 

‚A capsular ligament exists between its tendon, that of the vastus 
externus, the capsular ligament and the patella; this frequently opens 
into the femoro-tibial articulation. 2 

It extends the knee. 

& 1228. The common tendon of these four muscles, after envelop- 
ing the patella, goes to attach itself to the tuberosities of the tibia, 
where we find a considerable synovial capsule between it and the bone. 


x 























E, SUBCRURALIS. 


8 1229. The suberuralis muscle is a small triangular muscle, which‘ 
always exists and is entirely covered by the lower part ofthe preceding. 
It arises from the lower fourth of the anterior face of the femur, and 
is attached to the upper part ‚of the anterior wall of the synovial 
capsule of the knee. It draws this capsule in the motion of extending‘ 
the leg, and also preventsit from being injured. 


III. FLEXORS OF THE LEG. 


8 1230. The flexors of the leg are situated on the posterior face of 
the thigh. We number three, two internal and an external; but th 
latter arises by two heads. All arise at the side of each other f 


leg. They consequently bend the knee, or draw the posterior faces ©8 
the thigh and of the leg towards each other. They also extend ti 
coxo-femoral articulation when the leg is extended, 


I. INTERNAL FLEXORS. 


$ 1231. The two inner or tibial flexors arise from the seiatie tube 
rosity and are inserted in the upper end of the tibia. They are c 
the semimembranosus and the semitendinosus. 
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A. SEMITENDINOSUS, 


$ 1232. The semitendinosus muscle, Ischio-pretibial, Ch. (M. semi- 
Hendinosus, s. seminervosus), is an elongated muscle broader and thicker 
above than below, partially covering the following, because it is ex- 
nded more below it and nearer the surface. It arisesfrom the inner 
yart of the posterior face of the sciatic tuberosity by a tendon which 
ss very distinet outwardly, while its summit adheres very intimately to 
he inner edge of that of the long head of the biceps femoris muscle. 
his muscle is the most internal of thethree flexors, and goes directly 
kownward. Its lower tendon commences on its inner edge, a little 
selow the centre of the fleshy belly; from about the last fourth of 
he thigh it forms a very strong rounded cord, which passes behind 
inner condyle of the femur to arrive at the tibia, and is attached, 
er enlarging and becoming thinner, to the inner face, directly below 
e gracilis muscle. It blends with the lower edge of the tendon of 
3 latter muscle, and generally divides below into an upper and a 
wer slip. 
We find a mucous bursa directly near its insertion, between its 
ioper tendon and that of the semimembranosus and the long head of 
ae biceps. Thereis also another, and sometimes two or three, even 
»tween its lower tendon; that of the sartorius, that of the gracilis, 
ad the internal lateral ligament of the knee. 
\ This muscle bends the leg and turns it a little inward ; when it acts 
‘an opposite direction it draws the pelvis and the trunk backward, 
d bends them with the thigh in the same direction, 




























B. SEMIMEMBRANOSUS, 


1233. The semimembranosus muscle, Ischio-.popliti-tibial, Ch. (M. 

' branosus), follows a direction to a certain extent directly oppo- 
'e to that of the preceding. Of the three flexors this arises farther 
ard, upward, and outward from the outer part of the sciatic tubero- 
ybya very long, strong, broad, and perfectly distinet tendon, which 
adually enlarges and becomes thinner as it descends to the centre of 
% thigh and totheendof the fleshy belly, to which it is united by an 
ze oblique from within outward. This belly is elongated, rounded, 
ker, but shorter than that of the semitendinosus, and is formed of 
"internal and an external layer of fibres which are turned upward 
ards each other, and are attached by radiations to the upper tendon, 
is latter exists only on the outer face of the upper part of the muscle ; 
from its centre to its lower end, where it appears externally as a 
ow band, it penetrates deeply inward to the centre of its substance, 
» lower tendon, which proceeds nearly to the centre of the muscle 
ts anterior face and on its inner edge, passes on the outer face of 
ner condyle of the femur, between it and the semitendinosus 
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zmuscle, and is inserted to the inner part of the inner condyle of the 
tibia, after passing freely a short distance. f 

A mucous bursa exists between the upper tendon and the quadratus 
femoris or the adductor magnus. Sometimes there are two. Another 
is found between the lower tendon, the upper internal head of the gas- i 
trocnemius and the capsular ligament of the knee. This bursa often 
encloses another which is smaller, and adheres very intimately to the 
tendon of the semimembranosus musecle. 

The action of this muscle is the same as that of the preceding. 























II. BICEPS FEMORIS, 


$ 1234. The biceps femoris muscle, Ischio-femoro-peronier, Ch. (M. 
flexor cruris externus, s. fibularis, s. biceps femoris), arises above bytwo | 
separate heads, which are attached below by a common tendon. 

The long head arises from the posterior face of the sciatietuberosity 
by a short but firm tendon, which isinserted between the two preceding 
museles. A short distance from its upper extremity this tendon begins 
to receive the fasciculi ofthe fleshy belly, and descends along its inner ° 
edge. The belly descends at first in a straight line, behind and at the 
side of the upper part of the semimembranosus muscle; but it then 
goes outward, passes over the adductor magnus,'and thus arrives at 
the outside of the thigh. E; 

The short head is much smaller, and its form is an oblong square, 
It arises by very short tendinous fibres from the central two fousths 
of the outer lip of the linea aspera, directly atthe side of the adductor 
magnus, goes obliquely downward, and is attached to theinner face of 
the lower tendon of the long head, from the lower fourth of the thigh’ 
to near its lower end. . 

The common inferior tendon, which goes nearly to the centre ofthe 
large belly,on its posterior face, descends on the outer face of the outer 
condyle of the femur, and is inserted at the top of the head of the 
fibula, where there is a mucous bursa between it and the external 
lateral ligament of the knee. ö 

The biceps femoris muscle bends the knee, turns the leg a little out- 
ward, extends the pelvis, and inclines it slightly downward ant 
backward, E 

$ 1235. Sometimes the short head does not exist, aremarkable ana 
logy with animals, in most of which it is deficient. But in other sub 
jeets we find a third, which is thinner, and comes sometimes from tt 
sciatic tuberosity, and is attached below the common tendon of tb 

"muscle,* and sometimes arises from the upper part of the long head 
descends on the calf of the leg, and is joined by the lower end to t 

tendo Achillis ;+ this deserves to be remarked because the bicef 
femoris muscle descends very low in the mammalia. 


* Gantzer, loc. cit., p. 15.—Semmerring, Muskelehre, P- 276. 
+ Kelch, loc. cit., p. 42, No. xXXvi. 
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‘When this anomaly exists the biceps femoris resembles the normal 
s structure ofthe biceps flexor cubiti, even as the latter, when it presents 
4a third supernumerary head, represents the anomaly, of which the 
other sometimes gives an instance. 


ARTICLE FOURTH. 
MUSCLES OF THE LEG. 


& 1236. The muscles of the leg occupy its posterior, external and 
aanterior faces ; but they leave the internal loose, so that on this side 
fthe tibia is covered only by the skin. Most of them are attached, by 
ttheir upper extremities, to the bones of the leg,and by their lower, to 
those of the feet as far as the toes. Some, however, come from the 
ower part of thethigh, their lower extremities are insertedin the bones 
pdf the leg. 























1. POSTERIOR MUSCLES, 


$ 1237. The posterior muscles of the leg form two layers, a super- 
icial and a deep layer, 


I. SUPERFICIAL LAYER, 


$1238. The superficial layer of the posterior muscles of the leg is 
omposed of two muscles, the triceps sur& and the plantaris. 


A, TRICEPS SURE, 


8 1239. The triceps sure muscle (M. triceps sur@, s. gemelli cum 
£0) is extremely strong, and forms most of the muscular mass of the 
g ; it deserves to be considered as a separate muscle with three heads, 
hince these heads, although entirely separated above, are all attached 
low to a common tendon. 

" Two ofthese heads are in pairs and the third is single. The first 
o called for this reason the gastrocnemii muscles, Bi-femoro-calca- 
, Ch., (M. gemelli sure), are situated at the side of each’ other, 
hey arise by a short, broad, but thin tendon, which terminates above 
y a semicircular convex edge from the femur, above the upper edge 
"the posterior face of its inner and outer condyle, 

I These two bellies are triangular and much narrower above than 
"low. Above there is an interval of about four inches, which is filled 
» an abundant and very loose cellular tissue and also by the vessels 
d the nerves of the leg. Their fibres converge from above downward 
d’ meet the common tendon a little above the centre of the whole 
igth of the muscle, The upper tendon, which is expanded along 
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the external edge and the posterior face, gradually becomes thinner 
and descends almost to the lower extremity of the fleshy belly. The 
latter terminates below in a rounded edge; so that the two bellies unite 
and form a waved line, very concave in its central part. The inner 
belly is much stronger and descends much lower than the outer. The 
lower tendon, in which the two fleshy bellies are inserted, arises far 
above their anterior face, that which corresponds to the posterior face 
of the bones of the leg, from the union of the two bellies to the centre 
of their common lower edge: it forms a broad canal, through which 
pass the branches of the nerves and vessels which descend on the 
posterior face of the loose portion of the common tendon. 

The third belly, called also the sol@us muscle, Tibio-calcanien, Ch., 
is much stronger than the two preceding. Itis situated below and 
before them. 

It arises by its upper edge, which is fleshy, serrated, and oblique 
downward and inward, from the posterior part of the head of the 
fibula, from the lower edge of the poplitszus muscle, and from the pos- 
terior edge of the tibia. Its lower edge and a part of its anteriorface 
arise for aconsiderable distance above from the posterior face and below 
from the inner edge of the tibia. Finally, its outer edge comes from 
the upper part of the posterior face and from the outer edge of the 
fibula. | 

Its posterior and upper fasciculi go directly downward. The ante- 
rior and inferior ofthe two sides meet each otherbelow and areattached 
to the anterior face of the common tendon, covering its anterior faceto 
some inches above its insertion, gradually becoming thinner and nar- 
rower, so that this belly consequently occupies nearly all the leg, and ° 
descends very much lower than its centre. , 

The tendons by which the two lateral edges of this muscle arise 
from the fibula and the tibia gradually enlarge, descend on the anterior ° 
edge and on the posterior face, and do not stop except at some inches 
above the lower end of this fleshy belly. Hence most of the latteris ° 
enclosed between two aponeurotic expansions. 

The common inferior tendon, called the Achilles tendon (tendo 
Achillis), from its power, is slightly covered above and behind by the 
two posterior bellies and before by the third belly. A little above the 
lower edge of the posterior bellies it dividesinto an anterior and a pos- 
terior tendinous layer. The latter reascends on the anterior face of the 
gastrocnemius in the manner mentioned above : the other covers the 
posterior face almost to the upper edge, gradually becoming thinner 

The tendon, considered as a whole, contracts very much from above 
downward, and also becomes thicker, and is attached by a very narrow 
edge to the upper part of the posterior face of the tubercle of the cal« 
caneum, between which and its anterior face we find a considerable 
mucous bursa above its insertion. 

The triceps extends the foot in raising the heel: hence why it acts 
principally in standing on the toes and other similar circumstances, 
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\ When the foot is fixed, the two upper heads bend the knee and draw 
t the thigh backward and downward. The lower head, when it contracts 
U toward the heel, extends the foot, because it carries the leg downward. 

This muscle corresponds to the supinators and to the pronator quad- 
sratus of the fore-arm : the two superficialheads represent the supina- 
&£ors and the deep head is analogous to the pronator, 


B. PLANTARIS. 


$ 1240. The plantaris muscle, Petit femoro-caleanien, Ch., arises by 
a short tendon from the posterior face of the external condyle of the 
ifemur, from the external head of the gastrocnemius muscle, to which 
t is united, and from the posterior wall of the synovial capsule. Pro- 
seeeding directly behind the capsule, it goesinwardand downward and 
ven becomes a long, thin, and flat tendon, which descends along the 
änner edge of the tendo Achillis, unites with it below, and disappears 
#n the cellular tissue on the inner face of the caleaneum to arrive at 
5he tendinous expansion of the sole of the foot. 
This muscle has no very manifest action. We see in it only a rudi- 
ment of that which is much more developed in some mammalia and an 
amperfect imitation of the palmaris brevis of the hand. 
$ 1241. It is often deficient and much more frequently than the 
walmaris,* 





















II. DEEP LAYER, 


. $ 1242. The deep layer of the posterior muscles of the leg is com- 
osed of the poplitzeus, the tibialis posticus, the flexor longus digitorum 
ommunis, and the flexor longus pollicis proprius. h 


A. POPLITEUS, 


, $1243. The poplitzus muscle, Femoro-popliti-tibial, Ch., (M. popli- 
2us, Ss. sub-poplit@us), is a triangular muscle, which arises from the 
Aıferior and posterior part of the outer face of the external condyle of 
1e femur. It is formed of oblique fibres, becomes broader from with- 
ut inward, and is attached to the upper part of the posterior face of 
e tibia. It is intimately connected, especially at its upper and outer 
art, with the posterior wall of the synovial capsule of the knee. We 
nd a mucous bursa between it and the external condyle of the femur 


a one side, the external semilunar cartilage and the capsular ligament 
3 the other. 


* Our obseryations authorize us to assert that Gantzer mistakes in stating that 
e plantaris is more constant than the palmaris (loc. cit., p. 4). 
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This muscle corresponds to the pronator teres of the fore-arm. 

It turns the leg a little inward, draws the outer semilunar cartilage 
outward and backward, and conträbutes to bend the knee. 

$ 1244. Sometimes it is double.* 
































B. TIBIALIS POSTICUS, 


8 1245. The Zibialis posticus muscle, Tibio-sous-tarsien, Ch., (M. 
Zibialis, s. tibieus posticus, Ss. nauticus), arises between the extensor 
digitorum communis longus and the flexor ‘longus .pollicis pedis 
($ 1248). It is the longest of the three muscles of the deep-seated 
layer and is penniform. It arises in its whole length from mostofthe 
posterior face of the interosseous ligament and from the inner face of 
the fibula; some fibres of its upper part arise also from the outer part 
of the posterior face of the tibia. E 

Even as in the two long flexors of the toes, the two Jayers of fibres 
are attached to a very strong tendon, which descends inward and for- 
ward, is contained within the posterior and fibro-cartilaginous groove of ° 
the internal malleolus, thence passesinto an analogous groove hollowed 
along the upper part of the inner face of the astragalus, and thus goes 
to the inner and lower face of the sole of the foot, opposite the ante- ; 
rior part of the inner face of the astragalus. Its tendon encloses 2% 
rounded sesamoid bone and divides into two slips : the internal is 
shorter, the inferior is longer. = 

The first is single and is attached to the inner edge of the scapboid 
bone. The second divides into several bands, which areinserted in the 
lower face of the scaphoid, the cuboid, and the three cuneiform bones, 
at the same time that they blend with the aponeurotic expansion of the 
sole of the foot and with the tendon of the peroneus longus. 

The tendon of this muscle is surrounded with a mucous sheath where 
it arrives at the sole of the foot. / 

This muscle corresponds to the radialis internus muscle ($ 1149). 

It extends the foot, turns its inner edge a little upward, and the sole 
inward; it also on the thigh and draws it backward. 3 


C. FLEXOR LONGUS DIGITORUM COMMUNIS, 


$ 1246. The flexor longus digitorum communis muscle, Tibio-pha- 
langettien, Ch., (M.flexor digilorum communis longus, s. perforans, 8 
profundus), is a thin, elongated, and penniform muscle ; it arises frot 
the summit of the anterior face ofthe tibia, except its upper part, whi 
is covered by the popliteus. The fasciculi, by which it arises, at 
which converge downward, are inserted in a strong tendon below, which 
ascends almost to the upper extremity ofthe muscle and proceeds along 
the inner edge, This tendon approaches the surface, descends on the 


* Fabricius, De motu locali animalium, in Op., p- 359. 2 
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»oster or face of the tibia, goes to the inner face of the tarsus and 
unters a fibro-cartilaginous furrow which exists along the upper part 
fıf the inner face of the astragalus, and is there keptin its position by 
 tendinous sheath, and thus goes forward. After leaviag this point 
£ turns outward, is covered by the posterior head of the abductor 
sollicis pedis muscle, on which it continues to go forward, and soon 
fivides into four bands, which go in their turn on the flexor digitorum 
evis, which is consequently covered by it. 
At the place where the tendon of the flexor longus muscle passes on 
flexor brevisand before it divides into four bands, we see a small 
auscle attachedto its external and inferior part. The form of this 
uscle is an oblong square. It may be called the small or accessory 
ad of the flexor longus communis (accessorius perforantis). 
"This small head, which is covered on all sides by the flexor commu- 
ss digitorum brevis, arises by two slips, the posterior or external, which 
!longer and stronger and comes from the external anterior tuberosity 
"the calcaneum, and the anterior or internal, which is smaller and 
ises from the superficial calcaneo-cuboid ligament ($ 982). Its fibres 
e oblique. It goes forward and inward, and not only is it fitted by 
ss inner edge to the tendon of the flexor digitorum longus, but contri- 
‚tes much by its anterior tendons to form those of this muscle. 
I The small head principally forms almost the whole tendon of the 
cond toe. Most usually this tendon is not at all derived from that 
! the slip ofthe common flexor, but only from the short head and from 
©e tendon of the extensor longus proprius pollieis, with which the 
ontre of the flexor communis communicates near the anterior 
tremity ofthe calcaneum. 
The tendons of this muscle have the same relation to those of the 
ort flexor as those of the flexor digitorum sublimis have with those 
the flexor profundus. They are situated upon them, perforate them 
Dove tbe second phalanx of the toes, enlarge a little, and are attached 
!the posterior part of the lower face of the third phalanges. 
It is surrounded by a mucous sheath in the place where its tendon 
'sses at the side of the fibula and of the calcaneum. A second enve- 
s this tendon and that of the flexor longus pollicis proprius at the 
sterior extremity of the sole of the foot. 
® tendon it gives to each toe and that of the flexor minimi digiti 
oprius are surrounded with a proper mucous sheath. 
i is muscle bends the third phalanx of the toes and brings the leg 
ward. 
$ 1247. Sometimes it is furnished with a fifth tendon, which replaces 
> fourth of the flexor digitorum brevis, which is then deficient. This 
ıdon proceeds along the inner edge of the fourth tendon of the flexor 
ogus, and divides to allow the latter to pass, and consequently pre- 
ts the same arrangement as the flexor sublimis.* This formation 


Brugnone, oc, eit,, p: 176. 
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evidently resembles that of the apes, in which the tendons of the 
flexor sublimis and flexor profundus are so blended that tbey are dis- 
tinguished from each other with difficulty. | 


D. FLEXOR LONGUS POLLICIS PROPRIUS, 


$ 1248. The fiewor longus pollicis proprius muscle, Peroneo-sous- 
phalangettien du pouce, Ch. (M. flexor hallucis longus), is shorter but 
much stronger than the preceding. It arises by an internal andan 
external layer of fibres, which converge downward and proceed by 
fleshy fibres from almost all the lower half of the posterior face and 
from the outer edge of the fibula, excepting only its lowest portion, 
These two orders of fibres are inserted in a strong lower tendon, which 
mostly remains concealed in the midst of the muscular substance and 
becomes entirely loose only when its fleshy fibres cease. This tendon 
goes obliquely from without inward and from behind forward, and thus 
comes on the inside of the tarsus, whence it goes forward along a 
fibro-cartilaginous groove, which exists at the upper part of the inner 
face of the calcaneum, directly below the upper edge of this bone, and 
where it is retained by a special sheath, It is covered by the outer 
slip of the posterior head of the abductor pollieis pedis muscle and di- 
rectly by the tendon of the flexor communis digitorum longus which 
is nearer the surface, and is consequently situated beneath it. It‘ 
crosses the direction of the latter and sends to it a very strong fen- 
don, which unites prineipally to that of the second toe. F 
We may justly say that the tendon of the flexor longus pollieis pro= 
_ prius muscle divides into two slips where it passes under the abduc- 
tor pollieis pedis, an external for the second toe and an internal for 
the large toe. The latter is the strongest ; it goes inward and for. 
ward directly at the side of the abductor pollieis pedis, is situated 
outward before it, and is partly covered by it. At the anterior end 
of the metatarsal bone of the large toe it enlarges a little, at the 
same time becomes thinner, and is attached to the posterior part of 
the lower face of the second phalanx of the large toe. 
This muscle corresponds to the flexor longus digitorum communi: 
in its course and in its attachment to the anterior phalanx of its toe. 
There is in fact a short flexor of the large toe; but this muscle ha! 
no perforated tendon which is attached to the posterior phalanx. Oi 
the contrary, we sometimes see an arrangement analogous to that 
the tendons of the flexor brevis perforatus. In fact a strong but nar 
rower tendon, which however gradually enlarges as it advances, ex 
tends from the head of the first metatarsal bone to the posterior end) 
the-second phalanx, over the tendon of the flexor longus: this tendom 
isfirmly attached in its whole extent and breadth of its upper face t0 
the lower face of the phalanges, by a fold of the synovial capsule: i 
contains a single and transverse sesamoid bone: immediately behim 
its anterior extremity and below the articulation of the first phalam 
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ı with the second, it is finally attached to the lower face of the first 
; phalaux, directly behind the tendon of the flexor longus. 

This tendon which has no muscle, is not found in the other toes; 
‘so that decidedly we should consider it as a rudiment of the flexor: 
}longus communis perforatus: itis however but an imperfect rudiment, 
since itis never perforated, which depends probably on the absence of 
tthe second phalanx of the large toe. 

The tendon of this muscle is enveloped with a mucous bursa in the 
tcanal of the astragalus and os caleis. A second covers its tendon 
sand that ofthe flexorlongus at the posterior part of the sole of the foot. ; 
JA third incloses its tendon along the metatarsal bone of the first toe. 
It flexes the large and small toe, 
$ 1249. We sometimes find at the lower part of the posterior face 
00f the leg a small supernumerary muscle, which does not always pre- 
ssent exactly the same arrangement. Sometimes it ascends from the 
ccalcaneum and from the tendo Achillis, and is attached to the aponeu- 
otic exXpansion of the leg, acting as its tensor muscle;* so that we, 
umay then consider it as a fourth head of the triceps. It sometimes 
arises from the lower part of the fibula, goes downward, and is then 
lost around the articulation of the foot. It is sometimes attached to 
a special bone found in this place, or to the lower face of the calca- 
aeum, or finally to the small head of the flexor longus digitorum 
ommunis. f N 
The second anomaly is very probably a repetition of {he pronator 
iquadratus of the upper extremity, but it is developed lower toward the 
«oot, in accordance with the same law as that to which the other mus- 
les are subjected, especially the flexors and extensors of the toes, ' 
‚ The first corresponds probably to the palmaris brevis; the arrange- 
nent of the muscle in the upper and lower extremity differs in the 
ame way as the palmaris brevis and the plantaris, as the latter does 
‚ot arrive at the aponeurotic expansion of tbe sole of the foot. 























II. EXTERNAL MUSCLES.- 


$ 1250. The external muscles of the leg are the peroneus longus 
nd the peroneus brevis. They extend from the fibula to the outer 
ige and to the lower face of the foot. 


I. PERONEUS LONGUS. 


\$ 1251, The peroneus longus muscle, Peroneo-sous-tarsien, Ch. (M.pe- 
pmeus longus, s. primus, s. posticus), arises from the upper and smaller 
alf of the anterior face, and by fibres which proceed obliquely from 
bove downward and converge. Its upper tendon arises from the outer 
Ige of the fibula and covers the upper and posterior part of this bone. 


* Mayer in Heymann, Zoe. eit,,p: 15. 
t Rosenmüller, loc. eit., p. 8. 
+ Gantzer, loc. cit., p. 15-17. 
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The lower tendon, which is very long, very strong, flat, and entirely 
loose from the lower third of the leg, conceals itself partially above 
this point between the muscular fibres; so that it entirely disappears 
externally toward the bottom of the upper third of the leg. But it 
appears again within the muscle, near its upper extremity, as a semi- 
eircular band, which gradually diminishes and to which the fleshy 
fasciculi are attached outward and inward. 

This tendon goes behind and on the outside of that of the peroneous 
brevis, along the outer and posterior face of the leg, and descends be- 
hind the external malleolus across a ligament formed of oblique 
fibres, within which is a sheath which sends prolongations to it. Ar- 
rived at the foot, the tendon winds forward and downward, around 
the outer edge of the cuboid bone, and thus comes on the sole of the 
foot, where it penetrates; thence it goes inward, covered by all the 
muscles of this region and directly by the calcaneo-cuboid ligament, 
which keepsit in place: then gradually enlarging, it is attached to 
the lower face of the cuboid bone and also to the lower face of the 
posterior head of the fifth, also of the fourth and third, and particu- 
larly ofthe second metatarsal bones: it sometimes also reaches thefirst 
metatarsal bone and the first cuneiform bone before dividing. 

At the place where the friction of the tendon is the greatest, espe- 
cially opposite the external malleolus, the tuberosity of the calcaneum, 
and the cuboid bone, sometimes also in its plantar portion, we find 
sesamoid bones or cartilages, the third of which is the largest, while 
the first is very small and often scarcely perceptible, 

There is also a considerable mucous bursa where the tendon of the 
muscle descends on the outer malleolus and astragalus: this bursa en- 
velops it and also the tendon of the following muscle. We find an- 
other below, which extends to the plantar face. 

The peroneous longus muscle extends the tibio-tarsal artieulation and 
draws the foot backward and the leg downward : it also turns.the foot, 
making its outer edge the upper and the plantar face look upward, 

“ It corresponds to the flexor carpi ulnaris of the fore-arm. 


II. PERONEUS BREVIS, 


81252. The peroneus brevis muscle, Grand peroneo-sus-metatarsien, 
Ch. (M. peroneus, s. fibularis brevis, s. anticus, s. secundus, s. medius, 
s. semifibuleus), is an elongated muscle, which terminates above ina 
point and is formed of two layers of fibres; those of the anterior layer 
go from before backward and those of the posterior go from behind 
forward. These two layers converge toward the base: they arise” 
from the second fourth of the anterior face and from the posterior’ 
edge of the fibula to near the outer malleolus. % 
The lower tendon, which is long, strong, and flat, extends within 

the muscle, and like that of the preceding ascends almost to its upper 
extremity. It becomes visible externally sooner than that of the’ 
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Jperoneus longus, and descends between the fibres of the muscle to 
sarrive at its outer face. 

Once disengaged it goes before that of the peroneus longus, be- 
khind the outer malleolus, and is retained in the groove which exists 
Üthere by a ligament, common to it and the preceding muscle. This 
Hligament, called the relinaculum musculorum peron«orum, extends 
from the anterior to the posterior edge of the groove like a bridge. 
The tendon having thus reached the upper face of the foot goes for- 
wward, enlarging along its anterior edge. Near the base of the fifth 
zmetatarsal bone it usually divides into two slips, the outer of which 
jis attached to the tuberosity of this bone while the inner is longer, sub- 
idivided likewise into two parts, one of which is attached to the cen- 
itre of the upper face of its body ; the second is inserted partly in the 
oouter edge of the fourth tendon of the extensor and partly on the 
pposterior face of the fourth external interosseous muscle, 

Besides the common mucous bursa ($ 1229) the tendon of this 
nmuscle has a special bursa situated lower on the outer edge of the 
foot, and which surrounds it. 

The peroneus brevis muscle acts like the preceding; it flexes the 
bio-tarsal articulation, consequently carries the foot upward, and 
lepresses the leg; it also turns the sole of the foot outward and its 
outer edge upwaärd, but less so than the peroneus longus. 

It corresponds to the extensor carpi ulnaris, and partially also to 
he extensor breyis minimi digiti. 

$ 1253, It is sometimes double. 





























Ill, ANTERIOR MUSCLES. 


& 1254. On the anterior face of the leg we fiod one after another 
he extensor longus digitorum communis, the extensor longus hallu- 
is proprius, and the tibialis anticus. 


I. EXTENSOR LONGUS DIGITORUM COMMUNIS, 


$ 1255. The extensor longus digitorum communis muscle, Peroneo- 
us-phalangettien commun, Ch. (M. extensor digitorum communis lon- 
$), is a verylong muscle, occupying almost all the leg. Its fibres 
Nescend obliquely from behind forward. It arisesabove from the outer 
ace of the head of the tibia, and, in the rest of its course, from the 
nterior face of the interosseous ligament, and also from the anterior 
dge of the fibula. It is attached to the tendon which commences 
ear its upper extremity and which descends on its anterior edge. 

This tendon generally divides below the crucial ligament of the foot 
ıto five slips, which separate from each other. The outer is the 
hortest, and is inserted into the posterior extremity of the upper face 
f the fifth, and sometimes also of the fourth, metatarsal bone. This 
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from the extensor longus, but which most generally-forms only the 
lower part, and which is called the small or the peroneus tertius muscle, 
It is not unfrequently deficient, and is then replaced to a certain ex- 
tent by the inner part of the tendon of the peroneus brevis muscle: it 
also frequently forms a small special tendon which is sometimes at- 
tached forward to the metatarsal bone, and sometimes unites either 
to the fourth external interosseous muscle or to the tendon sent by 
the common extensor to the fifth toe. The four other slips go 
obliquely forward and outward; they are attached to the dorsal faces 
of the second, third, fourth, and fifth toes. Arrived at the base of the 
- posterior phalanges they become broader and a little thinner, and give 
off also, the fourth outwardly, the other three inwardly, a thin trian- 
gular prolongation, formed of perpendicular fibres, which go down- 
ward, and are attached partly to the base of the first phalanx, and are 
partly blended with the tendon of the interosseous muscles. 
This tendon sometimes assumes the nature of cartilage when pass- 
ing over the synovial capsule of the first phalangean articulation. On 
the articulation between the second and third it enlarges or divides 
more or less completely into two lateral slips, which converge for- % 
ward, and after uniting are attached to the upper face of the third 
phalanx, directly before its posterior edge. 3 
We find an oblong mucous bursa on the articulation of the foot, 
between the tendon of this muscle and the capsular ligament. 
The extensor digitorum communis longus raises the four smaller 
toes, extends them, and with the peroneus brevis muscle, bends the 
 tibio-tarsal joint, and thus raises the foot or draws the leg forward 
and downward. , 
‘ This muscle and the preceding act principally in standing on the 
toes, because they fix the leg. 4 
The extensor digitorum communis longus corresponds to the com- 
mon extensor of the fingers. The proper extensor of the little finger 
is represented by the peroneus tertius, and when that is deficient by” 
a part of the peroneus brevis. 3 
This analogy becomes still more evident when the portion of the” 
flexor longus belonging to the little toe, and the peroneus tertius 
muscle, are entirely separated from the rest of the muscle.* i 


2 


II. EXTENSOR LONGUS HALLUCIS PROPRIUS. 


$ 1256. The ewtensor longus hullucis proprius muscle, Peroneo- us 
phalangettien du pouce, Ch.,isa thin and semipenniform muscle, which 
arises, by fleshy fibres, from the lower two thirds of the inner face 
of the fibula, and from the anterior face of the interosseus ligament, 
It also receives below some fibres from the outer face of the tibia. 

Its fasciculi are attached to a tendon which proceeds along the an« 
terior edge of the muscle, gradually becomes broader, passes across 


* Brugnone, loc, cit.—We have seem it several times. 
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a particular groove of the crucial ligament of the back of the foot, 
ogoes inward and forward along the inner edge of the tarsus, and is 
atfached to the upper face of the unguxal phalanx of the first toe. 
On the back of the tibio-tarsal articulation the tendon of this 

umuscle is inclosed in a special mucous sheath. 
It raises all the first toe. 
$ 1267. This muscle is often more or less completely double. In 
Ühis case we sometimes find another which is smaller and which arises 
more externally from the fibula, and from the anterior face of the in- 
erosseous ligament, goes to the large toe, and unites to the tendon 
f this muscle, or is attached to the first metatarsal bone, or finally 
ooses itself in the cellular tissue. Sometimes and most generally an- 
bsther smaller tendon is detached, even in the leg, from the inner edge 
öf the normal tendon, which is inserted in the tibial side of the two 
Shalanges. These anomalies are important because they approximate 
e formation of the proper extensor of the large toe to that of the 
oper extensor of the thumb; so too on the other hand, the defi- 
igency of the short extensor of the thumb, or its blending with the 
Arge, approximates the formation of the hand to that of the foot. 





























III, TIBIALIS ANTICUS, 


\$ 1258. The zibialis anticus muscle, Tibio-sus-tarsien, Ch. (M. tibi- 
vis, 5. tibi@us anticus, Ss. caten@ musculus, s. hippicus), is the strongest 
the three anterior muscles of the leg; it arises directly at the side 
"the peroneus longus muscle, and is covered in this place by a broad 
endon, which expands on its anterior face from the lower face of the 
er part of the head of the tibia, and still lower from the outer face 
\ this bone, nearly to its lower third, so that its fibres gradually come 
ıly from the most posterior portion, and even the inner edge of this 
ce in allits course. At the same time it receives some which arise 
ma the periosteum, Allthese fibres, which go obliquely forward, are 
ached to an anterior tendon, which is loose only in a very small 
int of its extent downward, but which extend within tbe muscle even 
ond its centre. This tendon, which is very strong, descends ob- 
uely inward, passes on the anterior face of the tibio-tarsal articula- 
n, comes upon the inner edge of the foot, where it is retained by a 
amentous band, oblique downward and back ward, which extends from 
» scaphoid to the first cuneiform bone, and is finally attached by two 
rt slips to the inner part of the lower face of the large cuneiform 
ne, and also to the base of the metatarsal bone of the large toe. 
JOpposite the articulation of the foot its tendon is enveloped in a 
“cous sheath, 

‚it raises the foot, turns it on its axis, so that its sole looks inward 
L its inner edge upward. 

"t corresponds to the radiales muscles of the hand, 
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ARTICLE FIFTH. 


MUSCLES OF THE FOOT. 


























$ 1259. The muscles of the foot arise from the tarsus and meta- 
tarsus, and are all attached to the phalanges of the toes, Theyare 
Situated on the back of the foot, on its sole, on itsinternaland external 
edges. Some are common to several toes, others belong exclusively to 
some of them, namely to the large and small toes. The latter are 
only repetitions of those which are divided between several of them, 


I, MUSCLES OF THE BACK OF THE FOOT. 


$ 1260. Besides the tendons of the extensor digitorum communis 
longus and of the two peronei muscles, we find also on the back of 
the foot the extensor communis digitorum brevis. - 


EXTENSOR COMMUNIS DIGITORUM BREVIS. 


$ 1261. The ewiensor communis digitorum brevis muscle, Culcaneo=" 
sus-phalangettien commun, Ch., (M. extensor digitorum pedis communis 
brevis, s. pedieus externus), is a flat muscle, formed of four elongatedand 
rounded bellies, which arises from the back of the anterior process of 
the calcaneum, goes forward and inward, its bellies separating from 
each other, and is attached by four tendons to the four inner toes, 
These tendons in their course on the metatarsus cross those of the’ 
extensor communis digitorum longus, but on the toes they are situated 
on the outside of them. The outer three are very intimately blended, 
by their internal edge, with the outer edge of the tendons of the 
extensor longus, and consequently form their outer half ; butthe most 
internal, that which goes to the great toe, does notunite to the corre: 
sponding. tendon of the flexor longus, but is attached below it to the 
posterior edge of the back of the first phalanx of the great toe. j 

This muscle extends the four inner toes and directs them a li 
outward. 

8 1262. Often and even most generally its inner belly is separate 
much more from the others than the latter are from each aller, Ver 
frequently it forms an entirely distinet muscle, which deserves to b@ 
noted because of the more striking resemblance established betwee 
the upper and lower extremities by this peculiarity. Sometimes the 
other bellies and even all are entirely detached from each other, 
curious analogy with what exists in birds. Again, the extensor bre! 
often presents supernumerary bellies. Most commouly a small flesh 
fasciculus exists between the internal and what is commonly called 
the second ; its tendon is attached either to the second metatarsal bon 
or to the tibial face of the second toe. This accessory muscle mentione 
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| by Albinus,* and which we have often seen, is curious, as it must 
« evidently be considered as a repetition of the indicator muscle. 

_ The second belly is also sometimes divided at its anterior extremity 
} into two fasciculi, or sends two tendons to the second toe. 

The tendons of the third and fourth bellies are often divided, so that 
there is for the third toe an extensor: muscle or atleast atendon ; this 
Jarrangement resembles the doubling of the proper extensor of theindex 
ffinger in the hand for a proper extensor of the third finger. 

After this anomaly the one most frequently found consists in the 
Jpresence of a small special belly for the fifth toe. We have also seen 
this several times, and it is interesting as an analogy either with the 
sapesf or with the extensor proprius minimi digiti. 




















Il. MUSCLES OF THE SOLE OR THE FOOT. 


$ 1263. Most of the muscles of this part of the lower extremity are 
ound in the sole of the foot. In fact, besides the short head of the 
xtensor digitorum communis already described ($ 1245), we find the 
exor communis digitorum brevis, the adductor and flexor of tbelarge 
d little toes, the adductor hallucis, the lumbricales, and the inter- 
ıssei muscles. 

The adductor hallueis occupies the inner edge of the foot and that 
’f the little toe the outer edge. A great part however ofthese muscles 
project likewise in the sole, so that it is best to study them at the 
ame time as the other muscles of the toes, to which they belong, and 
0 consider them as the lower muscles of the foot. 

' We shall describe first the common muscles, next the special mus- 
: first, however, their common aponeurosis. 


I. PLANTAR APONEUROSIS, 


$ 1264. The plantar (aponeurosis aponeurosis plantaris) is a very firm 
dinous layer, formed of longitudinal fibres, which arises from the 
face of the tuberosity ofthe calcaneum, directly under the skin, 
th which it is intimately connected, Thence it goes forward, where 
“enlarges very much. Arrived at the anterior edge of the metatar- 
sit divides into five slips, which correspond to the five toes, and 
bich are attached to each other by transverse fibres. 
4 This aponeurosis protects and fixes the muscles of the sole of the 
£, and at the same time increases the surfaces of insertion of several. 
* Hist. musc., p. 6 
rd, 


‚pP: 602, 
1 u Beyträge zur vergleichenden Anatomie, vol. il. part i. * 
alther, Tractationes de articulis, ligamentis et musculis incessu diri- 
dis supplementum tabulamque novam plant@ humani pedis ewhibens, Leipsic, 


a, 2 Er gouigelies, Icones musculorum plante pedis, eorumque descriptio, 
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IT. COMMON MUSCLES OF THE SOLE OF THE FOOT. 


a. Flexor digitorum pedis communis brevis. 


8 1265. The flewor communis digitorum brevis muscle, Calcaneo-sous- 
phalanginien commun, Ch., (M. flexor digitorum pedis communis brevis, 
s. perforatus, s. sublimis, s. pedieus internus), is elongated, quadri- 
lateral, thicker behind, and broader but thinner before. It arises by 
very strong tendinous fibres, which extend on a considerable portion of 
its lower face from the lower face of the tuberosity of the calcaneum, 
and by fleshy fibres by almost all its lower face, from the upper face of 
the plantar aponeurosis, to which its posterior tendon also adheres, 
Posteriorly it is very intimately united internally with the outer edge 
of the adductor pollieis, and above with the short head of the extensor 
communis digitorum longus. Nearly in the centre of the sole of the 
foot it divides into four very short fleshy fasciculi, which soon become 
as many single tendons. The latter are attached to the second, third, 
fourth, and fifth toes. They cover those of the extensor longus and 
are much smaller. They are arranged in the same manner anteriorly 
as those of the extensor digitorum sublimis. In fact a rhomboidal 
fissure begins a little before the posterior extremity of the first pha- 
lanx, which extends to before the centre of this bone. The tendens 
of the extensor communis digitorum profundus pass through these” 
fissures. : 
- The two halves of the tendon which pass through this division unite’ 
for a short extent ; then again separate, enlarge and diverge from 
before backward, and are separately attached by straight edges to the’ 
centre ofthe lower face of the second phalanx. E 

Each tendon of this muscle is attached with the corresponding 
tendon of the flexor longus, to the lower face of the toes, by synovia 
and fibrous ligaments, exactly like those which retain the tendons of 
the flexor sublimis and profundus of the fingers. ; 

This muscle flexes the first and second phalanges of the four outer 
toes. 

8 1266. The fourth tendon is sometimes deficient, and then itü 
often but not always replaced by a tendon of the flexor longus. Im 
some subjects there seems to be an antagonism between the shof 
extensor and the short flexor of the toes; for we have sometimes founl 
in this case the number of tendons of the second is greater than usud 

metimes also another portion of the muscle is deficient; it i 
usually the most internal orthe mostexternal, Itis then replaced 5) 
other fasciculi which come from the flexor of the large and that off 
little toe, which reminds us of the insulation of the internal head% 
this muscle in apes, and the disappearance of the short common feX 
as a separate muscle in all the other mammalia and in all birds. 
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b. Lumbricales, 


$ 1267. The lumbricales muscles, Planti-sous-phalangiens, Ch., 
scorrespond to those of the hand in number, form, andsituation. They 
arise by fleshy fibres from the tendons of the flexor digitorum longus, 
sand are attached, partly by short tendons, to the posterior head of 
the first phalanx of the four outer toes, and partly by thin tendinous 
®xpansions, to the tendons of the extensor digitorum longus, 




























ce. Interossei. 


$ 1268. We find in the foot as in the hand seven interossei muscles, 
etatarso-phalangiens lateraux, Ch. (M. interossei), which fill the 
Iontervals between the metatarsal bones. They arise from the posterior 
art and from the lateralfaces of these bones, and their anterior tendons 
blend below with those of the extensor communis, 

We distinguish them into external and internal. The first are four 
ond the second three in number. 


a, External intenossei. 


$ 1269. The upper and external or dorsal interosses muscles, (M. 
terossei externi, s. superiores, s. dorsales) are situated directly below 
he extensor communis digitorum brevis, in the first, second, third, and 
jwurth interosseous spaces. 
The first, which is the most internal, differs from the other three in 
's form and arrangement. In fact it comes only from the tibial side 
the second metatarsalbone andis attached forward by a short, broad, 
ıd flat tendon to the inside of the first phalanx of the second toe. 
It is however almost always divided into two heads, the upper of 
khich is longer and much thinner than the lower. 

I The second, third, and fourth have two heads each, which are in- 
\rted by short tendons on the outer or fibular side of the first phalanx 
! the second, third, and fourth toes. 

1 The outer head is much larger, arises from the posterior part of the 
ner face of the metatarsal bone, which is placed directly on the out- 
le of the toe to which the tendon is attached, and descends as deeply 
' the internal, on the side ofthe sole of the foot. The inner is the 
mallest, and arises from the posterior part of the outer face of the 
tatarsal bone of thetoe in which its tendon is inserted, and descends 
‚little lower thanthe preceding. The fibres of these two heads unite 
sa very acute angle and are implanted in a common tendon, i 
The first external interosseous muscle brings the first toe inward ; 
8 Be third, and fourth carry the toes to which they are attached 
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b, Internal interossei, 
























$ 1270. The internal, inferior, or plantar interossei muscles (M. 
interossei interni, S. inferiores, S. plantares) are smaller than the exter- 
nal and have only one head. They arise from almost all the posterior 
part of the inner or tibial face of the third, fourth, and fifth metatarsal 
bones, and are attached by a considerable tendon to the inner face of 
the first phalanx of the third, fourth, and fifth toes. This tendon is 
elosely united to the capsule of the metatarso-phalangean articulation, E 
and sends a prolongation to that of the extensor communis. 

These muscles direct the third, fourth, and fifth toes inward toward 

. the large toe. 


III. PROPER MUSCLES OF THE TOES,. 


$ 1271. We may consider as proper muscles those of thelarge and - 
small toes. 4 


a. Muscles of the large toes. 


a. Abductor hallucis: 


8 1272. The abductor hallucis muscle, Metatarso-sous-phalangien 
du premier orteil, Ch., is the strongest short muscle of this toe. "It 
arises by several slips from the inside of the tarsus and the metatarsus, 
and is attached to the inside of thelarge toe. To simplify the descrip- 
tion, we may refer these several slips to two heads, | 

The posterior head, which is the larger, arises by two bands, of 
which the inferior is longer, from the lower part of the inner side 
of the tuberosity of tbe calcaneum, and the upper, which is shorter, 
from the upper and projecting part of the inner face of the body of 
the calcaneum. 

The anterior head, which is the smaller, arises by three or four dis- 
tinct slips from the inner and anterior face of the astragalus, scaphoid, 
the first cuneiform, and first metatarsal bone. The posterior tendom 
of these two fasciculi covers them from their origin to near their 
anterior extremity below. The anterior, which is much stronger, 
begins near the centre of the posterior belly and is situated on its innet 
side ; so that the fibres of the two bellies which go forward and in 
wardareinserted at acute angles. £ 

This last tendon, after it disappears from the surface, extends ve 
far within the muscle, whence it goes backward and divides into sev£ 
ral very considerable slips. Anteriorly, it is sometimes attached by tw 
slips to the lower and inner face of the head of the first metatarsat 
bone, to the inner face of the capsular ligament of the first metatarso 
phalangean articulation, and principally to the inner and lower par 
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: of the base of the first phalanx of the large toe, where it adheres 
} intimately to the flexor digitorum bpevis. 
This muscle brings the large toe inward and flexes it a little. 


b. Flexor brevis pollicis pedis: 


$ 1273. The flexor brevis pollicis pedis, Tarso-sous-phalangien du 
Ipremier orteil, Ch. (M. flexor hallucis proprius brevis), is much shorter 
than the abductor. It arises behind from the tendinous sheath of the 
fperoneus longus, intimately united to the long head of the adductor 
«of the large toe. Most generally its posterior extremity may be 
ddivided into an external and internal belly. Thence it goes inward 
and forward. Itis attached by a short tendon, more or less divided, 
ito the posterior part of the lower side of the base of the first phalanx 
of the large toe. This tendon is generälly united to that of the 
sadductor outward; it contains anteriorly, below the two parts of the 
haead of-the first metatarsal bone, two sesamoid bones placed one at 
he side of the other. 

This muscle flexes the first phalanx of the large toe, 


c. Adductor pollicis pedis. 


$ 1274. The adductor pollicis pedis muscle, Calcaneo-sous-phalan- 
Wien du premier orteil, Ch. (M. adductor hallucis), is a considerable 
ünuscle which has two bellies, 

The posterior is much stronger than the other and is placed above 
nd outside of the flexor brevispollieis pedis. It arisesfrom the lower 
ide of the base of the third and fourth and also often of the second 
ıetatarsal bone, and from the sheath of the peroneous longus, above 
® flexor brevis pollicis pedis. Before, on its outer and lower face, 
® strong tendinous expansions, which unite to give rise to the 
nterior tendon, This latter is united to the external tendon of the 
‘exor brevis ($ 1212), and is attached to the outer face of the base 
f tbe metatarsal bone. 

' The anterior head is much smaller and weaker than the posterior, 
d arises from the lower and inner face of the capsular ligament, 
ween the metatarsal bone and the first phalanx of the fourth and 
“th toes, sometimes also from the anterior part of the fifth metatarsal 
Ine, 

! It goes obliquely forward and inward, directly below the anterior 
ıd of the interossei muscles, between these and the tendons of the 
xor communis digitorum profundus. It is attached by a thin and 
“ort tendon to that of the abductor of the great toe, 
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b. Muscles of the little toe. 





















a. Abductor minimi digiti. 


8 1275. The abductor minimi digiti muscle, Calcaneo-sous-phalan- 
genien du petit orleil, Ch. (M. abductor digiti quinti), is the longer of 
the two muscles of this appendage, has two bellies like the abductor 
pollicis pedis; the posterior belly is greater. 3 

The posterior belly is covered below and behind by a strongaponeu- 
rosis, and arises from the posterior and from a little of the anterior 
part of the lower face of the tuberosity of the calcaneum. r 

The anterior belly comes from the lower edge of the tuberosity of 
the fifth toe. E 

Both are attached outwardly to a broad and strong tendon, which ° 
extends far back into the substance of the muscle and which is attached 
to the outer part of the lower face of the base of the first phalanx. ° 


b. Flexor minimi digiti brevis. 


$ 1276. The flewor minimi digiti brevis muscle, Tarso-sous-phalan- 
gien du petit orteil, Ch. (M. flexor digiti quinti proprius brevis), is” 
much smaller than the preceding. It arises from the inner part of the 
lower side of the base of the fifth metatarsal bone and from all thelower 
face of its body. It may almost always be divided into an outer ahd 
inner belly. Most frequently also itis attached by two distinet tendons 
to the inner part of the lower side of the base of the first phalanx. 

$ 1277. The muscles of the large and the small toes may be referred. 
to the other muscles of the foot, as we have seen those of the thumb 
and little finger could be to the other musclesof the hand. T'he abductor 
pollieis pedis is the first externalinterosseous muscle, and the posterior” 
belly of the abductor the first internal interosseous muscle. The’ 
anterior belly of the latter represents the firstlumbricalis. The flexor” 
brevis digitorum pedis muscle corresponds to the flexor digitorum com“ 
munis. The abductor minimi digiti is the last external interosseous‘ 
muscle. Finally, the flexor minimi digiti brevis may be considered 
as belonging to the flexor digitorum communis, because of the sligh# 
development of the fourth tendon of the latter in most subjects, 


COMPARISON OF THE MUSCLES OF THE DIFFERENT REGIO s 
OF THE BODY. 


$ 1278. We have already compared the muscles of the different 
regions of the body with each other in different directions, while 
describing each one particularly. They also conform to the law that 
the analogy between the upper and lower halves of the body is mor® 
marked than that between the anterior and posterior. In fact we 
obserye, 1st, that many muscles which succeed from above downw ; 
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ware repetitions of one another, as is eyident with those between the 
wvertebrze or between these bones and the head ; 2d, the muscles of the 
Hlimbs correspond very evidently, and the differences they present, like 
those between the bones and the ligaments, depend on the greater 
ssolidity of the lower limbs and the greater mobility of the upper, either 
‚hen considered as a whole and in their relations with the trunk, or 
when viewed in detail and in regard to the relations of their different 
parts with each other. An abnormal arrangement of the muscles 
elonging to the two extremities frequently renders their similitude 
nore perfect and more evident than it is generally; and if we do not 
serr, of all the organic systems, the muscular most frequently presents 
nomalies in the configuration, which cause an unusual similitude 
between the anterior and posterior faces of the body and also between 
s upper and lower portions. 
In this respect we often find an anterior sternal muscle, which 
Wetermines a resemblance between man and animals, and the existence 
ff which is so curious in another respect; and we not unfrequently 
ad a short head of the biceps flexor cubiti and a short extensor of 
ihhe middle finger. 
So too the muscles of the lower limbs are frequently repetitions of 
hose of the upper. The latter however seem to us more disposed to 
resent assimilating anomalies in their configuration, which probably 
@epends on a general law, amply supported by the vascular system, 
. that anomalies in the pelvic members are more frequent than in 
ae pectoral extremities. 


WENERAL REMARKS ON THE MOTIONS OF THE HUMAN 
BODY. 


‚$ 1279. Having described successively the different organs of loco- 
otion, we must now briefly examine the principal motions* which 
*sult from their joint action” ” } 
' We must first endeavour to prove that the erect posture on the lotcer 
nbs is nalural to man. 


A. ERECT POSTURE 
1. 08SEOUS SYSTEM. 


4$ 1280. We may also point out in this place the conditions which 

se from the other organie systems, not yet described, and which 

fer to the general form of the body, because the osseous system 
es as the basis for all the others. 

} In considering the body from below upward, we discover successively 


the osseous system all the conditions which render the erect 
sture natural to man, 


* F. Roulin, Recherches thloriques et eapdrimentales sur le mdcanisme des 
pements et des atlitudes dans A iamime un she Journ, de physiol, eap. h 
99, 301, vol. ii. p. 45, 156, 283. ; ieh PATER 
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1. In the lower extremities, 


& 1281. 1st. The predominance of the bones of the lower over 
those of the upper extremities. 


2d. It is only in the erect posture that the articular surfaces of all 
the bones are exactly fitted to each other. 

3d. The breadth of the foot. 

4th. The size of the tarsus and metatarsus in proportion to the toes. 

5th. The number and size of the sesamoid bones. 

6th, The union of the bones of the leg with the tarsus at a right 
angle. 

7th. The length and obliquity of the neck of the femur. 

sth. The breadth, concavity, and lowness of the iliac bones. 


2. In the trunk. 


$ 1282. 1st. The lowness, breadth, and curve of the sacrum, and 
also the curving inward of the coccyx, upon which and also on the 
arrangement of the iliae bones the peculiar shape of the human pelvis 
depends, and which seems well adapted only for the erect posture. 

.2d. The breadth and lowness of the vertebr=. 

3d. The considerable curve of the ribs, whence results the breadth 
and convexity of the thorax. 


i 
3. In the head. k, 


$ 1283. 1st. The anterior, posterior, and horizontal position of the 
condyles and foramen magnum of the os oceipitis. 

2d. The direction of the cavities of the orbits and nose forward in 
the erect posture and downward in that on the four limbs. 


4, In the upper limbs. 


$ 1284, 1st. The shortness and feebleness of these members in 
proportion to the lower. 

2d. The forced position of the bones of the fore-arm and of the 
radio-carpal articulation in walking on all fours. 

3d. The mobility of the radius. ; 
 4th. The concavity and breadth of the bones of the metacarpus and 
of the phalanges. These latter circumstances indicate that the bone 5: 
of the upper extremities are intended to grasp external objects, wbile na 
the corresponding parts of the lower limbs prove they are designed 
to support the body. 
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II, LIGAMENTOUS SYSTEM. 


$ 1285. The peculiarities of the ligamentous system are as follow : 

ist. The ligaments of the lower extremities are stronger than those 
©0f the upper, and this strength increases progressively from below 
Itupward. 

2d. The looseness of the cervical ligament, although the head is 
\very much developed, in regard to the occipital foramen which is 
ssituated farther forward. 


III. MUSCULAR SYSTEM. 


& 1286. The muscular system also furnishes several strong argu- 
Iments. 
1st. The greater power of the muscles of the lower extremities,. 
2d. The extreme force and arrangement of some of them, viz. 
a. The thickness of the peronei muscles of the leg, the lower head 
cof which always draws the leg backward and extends it, while the 
wupper two prevent the body from falling forward. 
b. The arrangement of the flexors of the leg compared with that of 
the flexors of the fore-arm; for one of the three long flexors of the 
first of these limbs is manifestly developed only in part; so that the 
smumber of the corresponding muscles in the fore-arm is much greater 
Öthan in the leg. 
c. The tbickness of the glutei muscles, particularly the glutzus 
aximus, 
d. The multiplication of the muscles of the fore-arm to execute the 
uliar motions of the bones of the fore-arm : so likewise the differ- 
nce between the number and development of the special muscles of 
he thumb and little finger and those of the large and small toes, 
e. The deeper situation of several of the muscles of the fore-arm in 
he upper extremity, and the foot only in the lower: such are particu- 
arly the flexor brevis and the extensor communis brevis. 

/. The slight extent of the insertion of the flexors of the leg, which 
Wavors the extension of this limb and prevents the continued forced 
exion it experiences in quadrupeds. 

9. The smallness of the small muscles of the head, wbich in con- 
ection with the looseness of the cervical ligament and the anterior 
yosition of the occipital foramen, forms a very striking character, 
especially when we regard the great development of those parts in 
juadrupeds, the head of which is however smaller than that of man. 
$ 1287. Allthese circumstances united prove sufficiently that the 
ect posture on the lower limbs is natural to man, 
We must next examine how the erect posture is preserved in a 
state of repose, and how the body when erect exercises the motion of 


en or of standing and of walking, treating of the modifications 
f each 
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B. OF STANDING. 


























$ 1288. The trunk and the lower limbs act in standing. The part 
taken by the trunk consists, 

ist. In the support of the head by the vertebral column. 

2nd. In the action of the very strong long museles ofthe back 
which fill the channels between the vertebr& and the ribs. They pre- 
vent the body from falling forward, to which it isin some measure 
disposed from the portion of the pectoral and abdominal viscera before 
tbe vertebralcolumn. In fact, they are much more developed in their 
lower part than at their summit. In this part also we feel fatigue 
and pain most sensibly after standing a long time and especially after 
leaning forward. 

The trunk is supported by the lower extremities. Whenever the 
position changes the pelvis presents a broad point of support for its ° 
weight, and that of the head which is sustained by the vertebral 
column, The articulation of the ossa femoris with the iliac bones in 
front of their union with the spine increases the extent of this base 
of support. 2 

In standing, the weight of the body passes from this base to the 
thigh, next to the leg, and finally to the foot, so that the body rests 
upon the latter. ı 

In the usual position on the two feet, besides the peculiarities rela- 
tive to thelower extremities and which we have mentioned above, 
their separation caused by the breadth of the pelvis and the length of 
the neck of the thigh bones is very advantageous, as it increases the 
extent of the base of support which falls between the soles of the feet; 
thus the attitude becomes unsteady and less firm when the breadth is’ 
diminished by approximating the feet. F 

Standing, inasmuch as it depends on the lower limbs, results from 
the action of all the muscles which arise from the trunk, and from the’ 
different sections of these members. These muscles contract from 
above downward, and thus move the divisions immediately above 
them, and act in a direction the inverse of that which results in pro 
gression, since they approximate the least moveable point to that 
which is most moveable. Thus the most active are, 1st, the glut® 
which draw the trunk backward; 2nd, the three flexors of the leg, 
which prevent the pelvis from inclining forward; 3rd, the extensors @ 
the thigh, excepting the rectus, which prevent the limb from fallin 
backward; 4th, the lower head of the friceps surz, which keeps tl 
leg on the foot in a direction intermediate between the flexion au 
extension. q 

The other muscles, which confine the action of those we have men: 
tioned, have little or no action, and this action is counteracted b 
that of the others, E 

Standing on one foot, where the whole weight of the body rests 
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sone of the lower extremities, is practicable, especially by the length 
of the neck of the femur and the breadth df the sole of thefoot. This 
oposture of the body is preserved by the action of the museles on the 
Soutside ofthe lower limbs, by the broad abdominal muscles, and by the 
Squadratus lumborum, which act from below upward, preventing the 
bbody from falling to the opposite side, wbere it is unsupported. 

In standing on the toes there is no change except in the relations 
Df the bones of the leg and the action of its muscles. The toes are 
e®xtended as much as possible on the metatarsal bones and the foot on. 
ihe leg, and the weight of the body then rests wholly on the toes and 
ılso on the sesamoid bones of the foot, which are numerous and large. 
his position is caused principally by the simultaneous action of the 
nuscles situated on the anterior and posterior faces of the leg and 
Koot; the tibialis anticus, the peronei, especially the peroneus brevis, 
the extensors of the toes anteriorly, and the triceps sur& posteriorly, 
e the principal agents. 
At the same time the toes are forcibly pressed against the ground 
boy the action of their flexors, hence they are more firmly fixed and 
Afford a more solid point of attachment to their muscles. 


c. OF WALKING. 


8 1289. Walking is produced by the displacement of the lower 
xtremities, which move alternately either forward, backward, or 
terally, so that a distance exists between them, and consequently 
"he rest of the body is supported by only one of them. Each motion, 
‘y which a limb is raised from the ground, separated from the other, 
ind is replaced on the ground, is a step. 

This motion, in whatever direction it is performed, depends princi- 
ally on the displacement of the femoral articulation, which is flexed 
ı walking forward or sideways, and, on the contrary, extended in 
alkin g backward. , 

' When we walk forward or backward the knee-joint is generally 
lightly bent, which serves to raise the foot stillmore, The metatarso- 
halangean joint is most geherally foreibly extended, articular when 
he lower limb which is to be moved is behind the other. In walk- 
ig, the flexion of the haunch carries one of the two limbs more or 
»ss before the other ; when left to itself, and the coxo-femoral arti- 
alation is not bent, the foot falls again to the ground and the step 
s finished. If we take long steps the pelvis also turns more or less 
round the limb which remains fixed as around an axis; hence the 
mb which moves, and the corresponding side of the body, are car- 
ed farther forward. The effect is caused partly by the flexion of 
1e other sections of this limb and partly by the extension of the 
etatarso-phalangean articulation, 

It is merely necessary to mention these motions to know the 
uscles which perform them. 
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Running is a quick walk, most generally with large steps, which 
differs from the ordinary walk not only by its rapidity, but also be- 
cause all the lower face of the foot rests on the ground. 

Jumping is a sudden movement by which the body rises into the 
air. In order to perform it all the joints of the lower limbs are 
flexed and then suddenly extended; from the shock which the body 
experiences from the soil against which it strikes it is carried up- 
ward until its weight exceeds the motion communicated to it, and 
causes it to return to the earth. z 

The leap in a straight line is always shorter than the oblique leap, 
because the weight of the body presents more resistance in the first 
case than in the second. 

In kneeling the articulation of the foot is flexed by the anterior 
muscles of the leg, which act from above downward, and the articula- 
tion of the knee is changed in the same manner by the action of the 
upper heads of the triceps sur muscle. 

In stooping the gastrocnemii muscles of the leg exereise all their 
power; at the same time the coxo-femoral articulation is Hexed more ° 
or less forcibly in order to lean the body forward, and to prevent its 
centre of gravity from falling behind its base of support, and in this 3 
manner to prevent its fall. i 3 

$ 1290. The motions of the trunk* are very limited. This is 
proved by tbe vertebr& and also by*the pieces of the sternum, which 
are firmiy united. Thus the motions of the trunk in every direction 
depend but slightly on the displacement of the bones which form it, 
but almost eutirely on the lower limbs, and those in the coxo-femoral 
articulation, are performed by the muscles which extend from the 
thigh and leg to the vertebral column and to the iliacbones. The mo- 
bility of the ribs is much greater ; the changes in their situation pro- 
duce the continual alternate changes which take place in the capacity 
ofthe chest, and which result in inspiration and expiration. The 
examination of these changes and of those which occur in the capa- 
city of the abdominal cavity. will be more in place after describing the 
pectoral and abdominal viscera than here. E 

8 1291. .The head moves on the vertebral column ; it bends for- 
ward, is extended backward, inclines totbe side, and turns on its axis, 

The last two motions take place almost entirely between the se- 
cond and first vertebr&, the last of which only accompanies the head 
The other two occur between the head and the atlas, and not between 
the atlas and axis, because the odontoid process and the transvers 
portion of the erucial ligament almost entirely prevent every displace- 
ment in this direction between the first and second vertebr&. M 

Luxation cannot take place in flexion and extension on account of 
the firmness of the attachments; but it easily supervenes in the 


* Winslow, Sur les mouvemens de la t&te, ducou et du reste de l’öpine du dei 
in the Mem. de Paris, 1730, p. 492—508. 
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rrotation of the first vertebra and of the head on the axis, when this 
® motion is performed quickly. 
The cervical portion of the vertebral column must always be fixed 

#in order that these different motions may be executed. 

$ 1292. The upper limbs are much more moYeable than the lower 
both in regard to the trunk and their different sections, which doubt- 
less depends on the arrangement of these bones and the ligaments. 
he motion of rotation on the axis particularly is much easier in the 
Kärst than in the second. T'he greater mobility of'the upper limbs, 
considered as a whole, is also increased by the difference remarked in 
he mode of articulation, of the first section of the bones of the two 
extremities, for the iliac bones are almost motionless on each other 
nd on the vertebral column, while the clavicle and scapula on the 
ontrary are very moveable both on each other and on the trunk. 
Hence the motions of the upper limbs are not performed solely in 
he scapulo-humeral joint as those of the lower extremities are in the 
0oxo-femoral articulation, but take place atthe same time in the sca- 
alo and sterno-clavicular articulations; hence they are not only 
aore free, but also keep the bones together in the different motions 
bey perform. Hence the bones’ are much less firm, but they require 
ss strength, since the upper extremities are rarely obliged to sus- 
‚ain such heavy loads as happens for instance in creeping, walking, 
r standing on the hands, . 
If we except the fingers and toes, mobility diminishes from the 
eriphery of the limbs to their centres. 
‚ A great difference between the partial motions of the two limbs 
nsists in the power of turning the radius on its axis and around the 
una, while the leg cannot move around the thigh, except as a whole, 
se fibula being immoveable on the tibia. The leg is capable only of 
»xion and extension, while the fore-arm can execute also the motions 
“pronation and of supination.* 
 Although in the two latter motions the radius is the principal part 
placed, the ulna is not however motionless; for it is slightly eX- 
ded in pronation and a little flexed in AAUPINENOM 


* Winslow, Obs. anal. sur la rotation, la BERMORFOHN la supination et d’autres 
Ei ge inthe Mem. de Paris, 1727, p. 25-33. —Vicqd’Azyr, Cöuvres, 
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BOOK IV. 


ANGEIOLOGY. 


$ 1293. The vascular system* is-composed of a central part, the 
heart, whence all the blood departs and where all this fluid returns; 
of vessels which carry it away, the arteries; and of vessels which 


* We have alzend) mentioned in our General Anatomy, the most important 
works on the general conditions of the structure and external form of the vascular 
systemin the normal and abnormal state. We shall now mention the prineipal 
descriptive treatises. They are, j 
. FOR THE WHOLE SYSTEM.—J. C. A. Mayer, Anatomische Beschreibung 7 
der Blutgefasse_des menschlichen Körpers, Berlin, 1777, 1778.—F. A. Walter, 7 
Angiologisches Handbuch, Berlin, 1789. r . u 
. FOR THE HEART.—1st. Complete description of this organ in all its parts, 7 
both in the normal and abnormal state; Senac, Traite de la structure du ceur, 7 
de son action et de ses maladies, Paris, 1747, 1778.—2d. Complete description ofit 
in thenormal state; R. Lower, Tractatus de corde, item de motw calore et irans- 
‚Fusione sanguinis, London, 1669.—J. N. Pechlin, De fabrica et usu cordis, Kiel, 
1676.—Winslow, Sur les fibres du ceur et sur ses valvules, avec la maniere de le’ 
preparer pour le dömontrer, in the Memoires de Paris, 1711, p. 196, 201.—Vieus- 
sens Traite de la structure et des causes du mouvement natural du caur, Toulouse, 
1711.—Santorini, Obs. anut., Venice, 1724, ch. viöi., Deüs que in thoracem sunt, 
—Lieutaud, Obs. anat. sur le caur, in the Mem. de Paris, 1752, 1754.—3d. De- 
velopment ofthe heart; Meckel, Sur ?’histoire du developpment du cwur et des 
poumons dans les mammiferes, in the Journal complem. du Diet. des sc. medii 
vol. i. p. 259, —Rolando, Sur la formation du caur et des vaisseaux arteriels, vei 
eu et capillaires, same journal, vol. xv. p, 323, vol. 16, p. 34. —Prevost et Dumas, 
Developpment du ccur et formation du sang, in the Annales des sciences natu- 
relles, vol. iii. p. 46.—4th. Structure of the heart in respect to the arrangemen& 
ofits fibres; C. F. Wolff, Dissertationes de ordine fibrarum muscularium cord: 2 
in the Act. Acad. Petropol., 1780—178l, in the Nova act., vol, i.-viil.—J. Ex 
Vaust, Recherches sur la structure et les mouvemens du ceur, Liege, 121.8, 
N. Gerdy, Memoire sur l’organisation du ceur, in the Journ. compl. du Diet. d& 
sc. med., vol.x. p. 97,—5th. Pathological state; A. Burns, Observations on $0 
of the most frequent and important diseases of Ihe heart, London, 1809.—Pelle& 
tan, Memoires sur ee maladies et vices de conformation du cur, in tie 
Clinique chirurgicale, Paris, 1810, vol. iii..—Testa, Delle malattie del cuore, loro 
cagioni, sperie, cura, Bologna, 1810, 1813.—Corvisart, Zssai sur les 
les lesions organiques du caur et degros vaisseaux, Paris, 1818.—Kreysig, Uebe 
die Herzkrankheiten, au Berlin, 1814, 1817.—Laennec, De l’auscullation mediatı 
or Traite du diagnostic des maladies des poumons et duceur, Paris, 1819, p. 
445.--Bertin, Traite des maladies du caur et des gros vaisseaux, Paris, 1 
III. For THE ARTERIES.— Haller, Icones anatomic@, Gottingen, 1745, 17: 
—A. Murray, Deseriptio arteriarum corp. humani tabulis redacta, Upsal, 171 
1798.—J. F 'S. Posewitz, Physiologie der Pulsadern des menschlichen K 
Leipsic, 1795.—J, Barclay, A description of the arteries of the human body, Eli 
burgh, 1818, 8yo,—Tiedmann, Zabul@ arteriarum corporis humani, 1s 
1822, 1824.—Hodgson, Discases of Ihe arteries and veins. B 
IV. For THE vErns.—Besides the tables of Lodersee Breschet, Sur le ayst@ 
veineum. 
V. For tu&E Lymruarıos.—The works mentioned in our General Anato 
contain also u description ofthis system, 
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return it, the veins and the Iymphatics. The last mentioned carry a 
4 Auid different from the blood, they are the annexes or appendages of 
& the venous system. 


SECTION I. 


OF THE HEART. 


CHAPTER 1. 


GENERAL REMARKS, 


8 1294. The heart (cor) is a hollow muscle irregularly conical or 
ipyramidal, situated in the centre of the chest, between the two lungs, 
and inclosed in a special envelop called the pericardium. Its vessels 
are numerous, but it has few nerves; it is formed of several cavities, 
some of which are separated, while others communicate together, Its 
issue is formed of fibres united in superimposed layers, and is con- 
ected on one side with the large venous trunks of the lungs and 
body, and on the other with the large, arterial trunks of botlı. Each 
if these characters deserves to be specially considered, 



















I. FORM. 


.$ 1295. The shape of the heart is that of a cone or an irregular 
yyramid. We distinguish in it a broad and thick base (basis) and a 
ummit (apex), which is generally blunt and bifurcated, an upper and 
nterior face which is concave, and an inferior and posterior which is 
A and flatter; two edges, a posterior which is thick and halnyed; 
she anterior is satler, shorter, thin, and sharp. 
The base of the heart is formed, properly speaking, by that part of 
ühe organ directly connected with the veins: we may then term it 
Ühe venous portion of the heart (pars cordis venosa). However we ge- 
ıerally apply the term base of the heart to the upper region ofthear- 
serial portion. The venous portion is formed of two auricles. It is 
arated from the next by a large groove, called the groove of the 
ase, the auriculo-ventricular groove, or circular groove (suleus baseos, s. 
„trio-ventricularis, s, circularis). Its form is an oblong square and its 
readth exceeds its heicht, 
The succeeding portion, which is situated before the auriculo-ventri- 
ılar groove, is directly connected with thelarge arterial trunks. We 
nay then term it the arterial portion of the heart (pars arteriosa cordis). 
t is formed by the two ventricles, Tt terminates in a blunt summit, 
bich is usually more or less evidently grooved. This groove is some- 
mes very large, 
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The longitudinal groove (suleus cordis longitudinalis superior et infe- 
rior) exists on both faces of the heart, from its base to its summit, 
and consequently in all its length. 

The principal branches of the nutricious vessels of the organ are 
situated in these grooves: they communicate on the side of the base 
by a groove, which descends perpendicularly between the two auricles, 
and on the summit by the depression observed in this place. They 
mark the course of the septum within the heart (septum cordis). 

$ 1296. The septum passes also across the venous portion of the 
heart or the auricles as well as its arterial portion or the ventricles. It 
separates completely these two synonymous parts, and consequently 
divides the heart into a right or an anterior and a posterior or left half. 
That part which passes between the auricles is called the sepfum atrio= ; 
rum, and that between the ventricles is called the septum ventriculorum. 
The right part of the heert is called the pulmonary heart (cor pulmonale), 
because the pulmonary artery arises from it, or the heart of the black 
blood, from the colour of this fluid within it. The left is termed the 
aortal heart (cor aorticum), because the aorta arises from it, or the heart 
of red blood, from the colour of the blood within it. We employ some- 
times also the terms of first ventricle, to designate the anterior, and 
second ventricle, to mark the posterior; but these are less convenient, 


II. WEIGHT AND SIZE. 

\ ä 

$ 1297. The weight of the heart in a fully grown man is about ten 
ounces; whence it is to that of the whole body as 1 is to 200. \ 

Its length, measured from the centre of the auricles, is between 
five and six inches; its mean length is five and a half inches, four of 
which are for the ventricles and one and a half for the auricles. The’ 
breadth of theventricles united is generally three inches at their base, 


and that of the auricles is three and a half inches.* H| 
N) 


Ill. SITUATION. 


$ 1298. The heart is placed obliquely from right to left, from behind | 
forward, and from above downward ; so that its base is nearly opposite: i 


* A knowledge of the perfectiy normal proportions of the heart in the healthy 
state is very important to the physician, since without it he can establish no certain 
diagnosis of the diseases of the central organ of the circulation. We cannot do 
better than to quote the following passage of Laennec on this subject : “ The heart, 
including the auricles, should be equal to, a little less, or a little larger than the 
first ofthe subject. The walls of the left ventricle should be a little more than 
twice as thick asthe walls ofthe rightventricle ; BT should not collapse on cut- 
ting into the ventricle. The right ventricle, a little larger than the left, present 
ing smaller fleshy pillars, although its parietes are thinner, ought to collapse after 
the ineision.” (De !’auscultation mediate, vol. ii. p. 270). Reason teaches and 
obseryation proves, thatin a well forıned subject the cavitiesofthe heart are neafiy 
equal; but as the parietes of the auricles are very thin and those of the ventricles 
are much thicker, ıt follows that the auricles form only one third of the whole ve 
lume of the organ or the half of that of the ventricles.’’ (75.) F. Tg 
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üthe eighth dorsal vertebra, from which it is separated by the esopha- 
Ogusand aorta, andits summit corresponds to the cartilage of the sixth 
Hrib, or to the interval, which separates it from the next. Its lower 
face, which is flattened, corresponds to the upper face of the central 
tendon of the diaphragm, and the upper.tod the central and left por- 
tion of the anterior wall of the chest. 


IV. TEXTURE. 


& 1299. The heart is formed of several layers of muscular fibres, 
Situated between two thin, smooth, and polished membranes, the in- 
aer and outer membranes of the heart. The latter is the inner layer 
the pericardium. 
The outer surface of the heart is smooth and uniform in relation to 
Ihe inner, even when we have removed the outer membrane. 
The inner surface is very uneven and reticulated, which arises from 
ts being formed of numerousrounded, flat, and distinet muscles, which 
atercross continually and which are called fleshy pillars (trabecule 
e@) The muscular substance of the heart is generally harder, 
e solid, and more elastic than that of other muscles. 
As the arrangement of these fibres* differs wholly inythe venous 
sortion from what it is in the arterial portion, as it is not exactly the 
ame in the right and left portions, and as it finally differs according 
> the subject, allthat can be said generally may be reduced to the 
Dollowing corollaries: + 

ist. The directions of the layers are more or less opposite. But 
i the recent state, far from being entirely separated from each other, 
1ey intercross differently; so that all those of one portion of the 
@art constantly contract uniformly and diminish the cavity they cir- 
ımscribe in every direction. 
' The union of the different layers takes place partly by more or less 
janifest muscular fibres. 
'2nd, The fibres which form the layers are united in fasciculi of va- 
us sizes, which vary more or less in their origin and their direction, 
ıd which are often separated by greater or less spaces. These fas- 
“euli are sometimes rounded and sometimes flattened,—a difference 


» constantly inserted in the base ofthe heart, around the different auricular and 
either directly 
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are not similar in this respect nor in regard to the arrangement of 
their fibres, and the same is true of other parts also, Thus the inner 
layers are generally rounded and form fleshy pillars. The auricular 
appendages of the auricles are formed of rounded fasciculi, andthe 
auricles of flattened fasciculi. | 

From this arrangement we may deduce that the firmest paris are 
formed of rounded fasciculi. But the fibres and the fasciculi formed 
by them are united by intermediate fibres, which may be distinguished 
with facility. 

The fibres and faseiculi are every where interlaced with each other, 
conformably with all the involuutary muscles. They are united prin- 
cipally in two ways: sometimes the ends of the fibres and fasciculi 
join, and sometimes they are united by intermediate filaments, which 
arise from their lateral portions, 

In the first case, either the fasciculi go to meet each other and the 
extremities of those which continue together intermix like the teeth 
of asaw, asis the case with the digitations of several adjacent mus- 
cles, or some fibres are attached obliquely to others at acute angles, 
as the fibres of the penniform muscles are implanted in their tendons, 
and finally, as is the case most generally, the fibres or fasciculi which 
go side by side unite at very acute angles. 

The lateral union takes place principally between the insulated 
fibres and the small fasciculi of fibres, especially in the outer layer. 
Sometimes it is irregular; so that those fibres which are evidently 
separated in the rest of their course are placed one against another in 
a part of this same course, whence the reticulated structure is more ; 
or less evident. It is sometimes regular, and we see oblique fibres 
going from each side, which unite. The redness and determinate 
form of the intermediate filaments always demonstrate that they are 
not formed of cellular tissue but of.real muscular substance. 

The mode in which the filaments are united also presents determi- 
nate differences in the different regions of the heart. 

3rd. Inthe ventricles, the external layers go obliquely downward, 
backward, and from right to left. The direction of the central is op- 
posite, and the most internal, which form the fleshy pillars, extend 
longitudinally from the summit to the base. i 

On the contrary, the transverse direction predominates in the auri- 
cles, The external layer, which is the strongest, proceeds in this di- 
rection, while the internal, which forms only insulated fasciculi, has 
a longitudinal direction. . 

4th. Allthe external layers are not equally extended, Generally 
the external layers are those only which cover all the surface of the j 
ventricles; the central are smaller and occupy only a third of the 
heart. If we except the most internal, that which forms the fleshy 
pillars, they diminish in direct ratio to their depth. They disappear 
first atthe summit of the organ, and in reascending from tnis poin 
to the base of the ventricles, they are deeper and deeper; so thab 
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the deepest are found only at the base. Hence this part of the heart 
is the thickest. 

We observe also’occasional spaces between the layers, which extend 

the whole length or all the breadth of the ventricles. 

öth. The outer layers differ from the centra) ones, inasmuch as they 

are stronger and their fibres are more intimately united together. 

Thus the fibres and the fasciculi of the inner layers are more easily 

demonstrated. But the external forcibly embrace and compress these 
latter ; so that they contribute essentially to the firmness of the 
heart. 

6th. The fibres of the two portions of the heart are not continuous, 

at least not all of them, with each other, so that the same layers are 
reflected on the two; but the fibres of the two ventricles terminate in 
the septum. The upper and lower faces of the heart are not arranged 
in precisely the same manner: the separation is seen with more dif- 
fieulty in the first than in the second. We remark also three differ- 
ent arrangements in the upper face. Infact, either we cannot distin- 
guish the least trace of separation and the fibres are uninterruptedly 
continuous with each other, or two fibres are in fact applied one on 
the other, but a species of suture serves as a line of demarcation be- 
tween them, or finally they mingle with each other by digitations. 

Wolff states that on the lower face, the fibres of the two ventricles 

are separated by a distinet and very broad band, formed of longitudi- 
nal fibres, and which diminishes insensibly from the base to the sum- 
mit, to which these fibres are attached on the twosides. But we have 
usually found but a slight, and often no trace of this arrangement. 
7th. The upper extremities of the fibres of the heart are attached. 
to a fibro-cartilaginous tissue,* formed 

a. Of two oblong, rounded projections or tubercles, usually three 
‚ or four lines long, little less than a line thick, seen on both sides of 
the orifice of the aorta, 

b. Of atbin band, which surrounds the posterior part of the cir- 
i eumference of the aorta and unites the two tubercles. 

c. Of four filaments, placed in the circular groove on the base of 
the heart, two on the right and two on the left, an anterior and pos- 
Iterior on each side. Below these four filaments the two anterior arise 
Ifrom the tubercles. The right anterior goes into the anterior and 
Tupper part of the circular groove; the left into the upper and poste- 
irior part. The posterior two arise by a very short common trunk, 
“which is only a few lines long, from the band which unites the two tu- 
Vbercles, near that of the right side, and proceed in an opposite di- 
Frection to the lower part of the circumference of the circular groove. 
These anterior and posterior filaments are situated at the venous 
sorifices of the ventricles. They do not surround the base of the heart 


is, sive de filis carlilagineo-osseis eorumque in basi cordis distri- 
Betropdl,, 1781, vol, i, p, 211,—Gerdy, loc, cit,, du lissu albu- 
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and form a complete ring, but terminate near the edges of each orifice 
and gradually lose themselves in the cellular tissue. 

This cartilaginous tissue is surrounded entirely by a thin, firm, but 
loose sheath, a real perichondrium. It is covered more externally by 
the outer membrane of the heart and internally by itsinner membrane. 

The external muscular or superficial fibres arise principally from 
the cartilaginous tubercles and filaments, and from the cellular tissue 
between the extremities of the latter; so that the fibres, which come 
from the tubercles and from the origin of the filaments, adhere to them 
very intimately, while the others are united only by a cellular sheath 
‘which surrounds them, t 

























V. VESSELS.* 


$ 1300. The blood-vessels ofthe heart are proportionally very large 
and are called the coronary vessels (vasa coronaria cordis). The coro- 
nary arteries and veins resemble each other in many respects: 

ıst. These vessels (the arteries) arise directly from the beginning 
of the trunks of the vessels of the body, or they (the veins) open 
directly into the heart. 

2nd. They turn around the base of the heart in the circular groove, 
whence they send toward the summit large branches which arise at 
almost right angles: these go to the ventricles and proceed along the 
heart, while the others are smaller and follow an opposite direction, 
proceeding to the auricles. 5 

3rd. The large trunks and the large branches extend on the outer 
face ofthe organ and ramify internally. 

4th. The veins have valves at the places where they open but not 
in their.course. There are two arteries of nearly equal calibers, while 
we find only a single large coronary vein, which is constant; but be- 
side this last we observe several, which are smaller, which open directly 
into the heart, but not constantly, except into the right part of the 
organ, and particularly into the right auricle : they do not open, even, 
exceptinto the septum, and they do not empty their blood into the left 
part of the heart, as some anatomists have pretended, and among 
others Vieussenst and Thebesius.$ In fact, Abernethy has very 
recently supported thislatter opinion, viz. that the venous blood ofthe 
heart mixes with the arterial blood which nourishes the body, without 
passing through the Jungs; he has only modified it by saying, that 
these orifices of the coronary veinsin the left portion of the organ serve 
principally to prevent repletion of the right portion in those cases where 
the passage of the blood through the lungs is obstructed; because, 


E 


er 

* Haller, De vasis cordis proprüs, Gottingen, 1737.—Iterat@ observationes, 1739. 

— Geisler, Commentatio de sanguinis per vasa coronaria cordi motu, Leipsic, 1743, 
+ Sabatier, Sur los veines de Thebesius , in the Traite d’anat., vol. ill. - As 

+ Nouvelles decouvertes sur le caur, Arontpellen, 1706.—Traite du caur, 1715 

$ De circulo sanguinis in corde, Leipsic, 1708.—De circulo sanguinis per corg 
Leipsic, 1759. 
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having injected the cardiac arteriesand veinsin a subject whose lungs 

were diseased, he has seen the fluid penetrate into the left ventricle by 

broad openings. But as generally injections, even when very fine, 
‘ transude on all the inner face, althougb no venous orifices are percep- 

tible on the left side, we have reason to admit that the openings exist- 

ing in the cases observed by Abernethy were produced accidentally, 

either during life or after death, by obstacles to the course of the injec- 
' tion, on account of the feeble resistance of the tunics of the veins 
‘ weakened by disease, and considerably distended, both by the blood 
‘accumulated in these vessels and by the injected mass. 


VI. NERVES. 


$ 1301. The nerves* of the heart are proportionally smaller than 
those of the voluntary muscles. They arise from the upper and lower 
ecervical ganglions of the great sympathetic nerve, from the cervical 
}portion of the nerve between these two ganglions, or from the central 
tganglion sometimes found in this place. Some arise directly from the 
anerve, others from the plexuses formed by the filaments which come 
from the ganglions and by others sent off by the pneumo-gastric nerve. 
The relations of the nerves of the heart with its muscular substance 
bhave been the subjects of dispute. Some anatomists, Behrends + 
among others, deny that this substance, and consequently that the 
bheart, possesses nerves, which they pretend are distributed only to the 
seardiac vessels. Others on the contrary, as Scarpa, Munniks,t and 
#4errenner,$ maintain that they really go to the heart as well as toall 
Öhther muscles. 
The partisans of the first hypothesis adduce the following arguments: 
ist. Anatomical examination, whence it results that the cardiac 
ves, which we cannot follow except to the third ramification of the 
"oronary arteries, do not enter the substance of the heart but go only 
#0 the arteries. || | 
2nd. The origin of the cardiac nerves; they arise from the great 
ympathetic nerve, the ramifications of which go only to the arteries.T 


'# J. E. Neubauer, Desceriptio nervorum cardiacorum, Frankfort and Leipsic, 

7772. He has figured the nerves of the right side.—E. P. Andersch, De nervis; 
ithe Nov. comm. Geett., vol.ii.,and Konigsberg, 1797. He has represented those 

fthe leftside, These figures have been copied in Haase, Cerebri nervorumque 

prporis humani repetita, Leipsic, 1781.—A. Scarpa, Tabule neurologic@ ad 

lustrandum historiam anatomicam cardiacorum nervorum cerebri, glossopha- 
gei et A ea octavo cerehri, Pavia, 1794. ; 

+ J. Behrends, Dies. quä demonstralur cor nervis carere, additä disquisitione de 

{ nervorum arterias cingentium, Mayence, 1792.—A. T. N. Zerrenner, An cor 

His careat iisqgue carere possit? Erford, 1794. 

"+ Observationes varie, Diss. anat. med., Groningue, 1805, 1-17. 

1$ Zerrenner, An cor nervis careat iisque carere possit ? Erford, 1794. 

\h Behrends, Zoe. cit,, pp, 5-8, 
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3rd. The smallness of those nerves which is in direct ratio with the 
thinness of the fibrous coat of the arteries,* and which contrasts on 
the contrary with this law, that the number and size of the nerves 
correspond to the power and frequency of the motions of the muscles.r 

4th. The insensibility of the heart, the motions of which are inde- 
pendent of the nervous system, since it beats regularly, although 
removed from the body,f and the excitement of the nerves, whether 
mechanically or dynamically, by means of galvanic electrieity, do not 
alter its motions,$ and its pulsations are not deranged when the ner- 
vous system is paralyzed as in apoplexy.|| | 

5th. The integrity of the motions of the heart, notwitbstanding the 
administration of opium.T 

But all these arguments can be refuted with greater or less facility. 
In fact: 

1st. The manner in which the cardiac nerves are distributed and 
their proportion both to the muscular substance and to the vessels, 
do not differ essentially from what is seen in the same respects in 
the voluntary muscles.** Here also the nerves and the ramifications 
of the vessels are very compactly situated in regard to each other, and 
we do not see the nerves unite to the muscular substance. ‚Besides 
the cardiac nerves are closely connected with the vessels only in their 
largest branches, and not at all in many animals. 

2nd. The muscular substance of the heart is only a greater develop- 
ment of the fibrous membrane of the vascular system, so that the dis- 
tribution of the branches of the great sympathetice nerve withinit does N 
not present an aberration from the type of this nerve. 

3rd. The cardiac nerves possess more medullary substance than 
those of the voluntary muscles. They arise from the ganglions of the ö 
great sympathetic nerye, and through them from all the spinal 
marrow. Their action is probably favoured by the mutual contact of j 
the blood and of the inner face of the heart; very probably also the 
size of the nerves which go to the volantary muscles relates to tue 
functions which is to conduct the influence of the will. 

4th. The facts cited in the fourth paragraph are explained partly uyl A 
the smallness and partly by the texture, especially the softness and 7 
gelatinous nature of the cardiac nerves, and from the circumstance 
that they arise from the ganglions. Besides they are correct only to 
a certain extent, since the motions of the heart are not entirely inde- 
pendent of the nervous system. The passions have a marked infla- 
ence on the number and strength of its pulsations. Impressions Of 

















* Behrends, Jon A ‚PP. 8, 9, 


“ Id., ibid., p- 11. 
hr Scarpa, loc. cit., $ 13.—Munniks, loc. cil., p. 6. 
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every kind on the nervous system modify its motions more or less sen- 
ı sibly.* 

In fact several observers, particularly Valli, Volta, Klein, and 
. Bichat, have doubted the influence of electrieity on the motions of the 
| heart; but the observations of Fowler, Schmuck, Pfaff,t Rossi,$ 
‘ Giulio,|| Humboldt,| Munniks,** and Nysten, and our own also, 
| proveit to be real. . : 

The non-affection of the heart in paralysis of the brain proves nothing 
in regard to the relations between the nerves and this organ, since the 
!irritability of the voluntary muscles is not altered in apoplexy. This 
iapparent difference depends only on that between the excitants of 
{the voluntary and involuntary muscles. In fact the excitant of the 
first is the influence of the brain, and that of the second the substance 
teontained in their cavity, which in the present case is the blood. The 
imotions of the heart continue also in cerebral paralysis, while those 
«of the other muscles are not performed; the activity of these last 
sseems extinct while it is only no longer seen. 

5th. The observations of Haller, of Fontana, of Whytt,r} and of 
JAlexander,tt prove that the heart, like the voluntary muscles, is sen- 
ssible to the influence of opium, whether the narcotic acts directly upon 
Hit, or is placed in contact with the nervous system or with any organ 
swhatever. These observations and experiments prove that the rela 
ttion between the heart and the nerves is perfectly like that between 
Üthe nerves and muscles generally, and more, because the effect of 
copium upon the heart is much more evident when this substance is 
laced in relation with the nervous substance than when applied 
irectly to the heart. 


VII. VENOUS PORTION. 


$ 1302. The characters of the venous portion of the heart,$$ the 
uricles, are, 

ist. The muscular substance of its parietes is so thin that the two 
embranes of the heart touch in several places, 

2nd. Its form is irregularly quadrilateral. 


* See on this subject Legallois, Eoperiences sur leprincipe de la vie, Paris, 1812, _ 
Wilson Philip, in the Phil. Trans., 1815, part i. pp. 65-97; part ii. pp. 224-246. 
Id. An a inquiry into Che laws of the OO London, 1818. 
+ In Pfaff, Ueber thierische Electricität und Reizbarkeit, p. 119. 
 * In Pfaff, Zoe. eit, p. 140, 
$ Mem.de Turin, vol. vi. 
Voight, Magazin, vol. v.,p 161. 
rer Rarelsie Muskel-und Nervenfaser, vol. i. pp. 340-349. 
- ve. ® * 

‘++ In Pfaff, ei BD 140. 
‘4 Memoirs of Ihe Manchester society, vol. i. P. 98. 
‚55 Ruysch, Epist. anat. prohlemata decima de auricularum cordis earumque 

rarum molricium struciura, Amsterdam, 1725.—A. F. Walther, De structura 
rdis auricularum, Leipsic. 
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3rd. It is composed of a part into which the veins open directly the 
cavity of the auricle, the sac (sinus), and another upper and anterior, 
the auricular appendix (auricula), which projects above the sac, 

The exact limits of thesetwo parts cannot be pointed out, or rather 
anatomists do not distinguish them according to the same principles 
on the right and left sides. On the left side the appendix is readily dis- 
tinguished from the sac, because it suddenly forms a very rounded pro- 
Jection, which is much narrower, and has thicker walls on the upper 
anterior and left angle. Ontheright side, on the contrary, this name 
is applied to a part, the walls of which are very thick, which is 
formed on the left by the confluence of the two ven cav&, terminates 
above in a blunt summit, and which is not sensibly separated from 
the rest, while, if we remained true to the analogy, this term should 
be applied only to the small appendix which terminates the auricle 
above, and which is elevated on the left along the vena cava superior. 

4th. It is directly continuous with the venous trunks which open 
into it. 



















VIII. ARTERIAL PORTION. 


$ 1302. The characters of the arterial portion of the heart, the 
ventricles, are, 

ist, Their parietes are thicker, so that the internal and the external 
membranes are everywhere separated from each other by a muscular 
substance. The thickness of the parietes of each portion of the heart 
is then in direct ratio with the extent passed through by the blood 
it sends forward. 

2nd. The arterial portion is considerably larger and broader than 
the venous portion. 

3rd. Its external form is elongated, rounded, and pyramidal, and 
determines, properly speaking, the form of the whole heart. f 

4th. At its upper extremity are two openings, the venous and the 
arterial, which establish the communication, the first between the ven- 
tricle and the auricle, and the second between the ventricle and the 
artery which arises from it. The venous orifice is almost perpendicular ; 
its direction is from before backward and from right to left ; the arterial 
is almost horizontal and is situated a little above the former farther 
inward and nearer the septum. 

Both are rounded ; the venous is broader than the arterial. Its 
form is elliptical, while the latter is nearly circular. 5 

Neither the venous nor the arterial opening is perfectly loose; both 
have valves. The valves placed at the arterial opening are very 
similar in their arrangement to those found iu the common veins; theyz 
are however much larger and are usually three in number. Their’ 
convex and attached edge looks toward the heart, while the loose edge, 
which has two concavities and which is thicker than the rest of the 
membrane, is turned toward the cavity of the artery,. In the centre 
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of the latter we observe a fibro-cartilaginous tubercle (nodulus). The 
' blood which comes from the ventricle pushesthem toward the circum- 
‘ ference of the artery and against its parietes. On the contrary, the 
' blood which tends from its specific gravity to return from the artery 
' into the ventricle separates them from these same parietes, their loose 
‚edges then touch, and they form a horizontal septum between the 
 cavity of the artery and the ventricle, which prevents the reflux of 
!the blood into the latter. The tubercles complete this septum and 
‘close the space in the centre of the artery between the three valves, 
The valves of the venous orifice differ from those of the arterial 
(opening, and from all other valves, since they are attached much more 
firmly, hence they close more completely the opening around which 
\they are placed.. A narrow cartilaginous ring, which is not however 
| perfect, exists on all tbe circumference of the venous opening; this 
sometimes ossifies in advanced age, especially in the left portion of the 
heart, and is situated deeply between the muscular fibres of the ven- 
!tricle and those of the auricle. 
This is the cartilaginous tissue already described as the origin of 
!the external muscular fibres of the heart. The venous valve is 
tattached tothis tissue by its posterior edge, but itsopposite and uneven 
(edge, unlike that of all the other valves, is not loose; many flat and 
‘solid tendinous filaments, which extend from the base to the summit of 
ithe heart, arise from the välve, on which they are often united or pass 
(over it and go to the opposite part of the circumference of the heart, 
‘soon unite into larger cords, and are attached to the parietes of the 
heart, and principally to its fleshy pillars. As the latter shorten when 
Ithe heart contracts, the different parts of the valves then approach 
teach other and the opening is forcibly closed. Itis necessary that 
Ithe loose edge of these valves should be thus attached since they must 
Iresist not only the weight of the blood like the other valves, but also 
the action of the muscular parietes of the heart, which foreibly push 
Iforward the arterial blood. e 
5th. The arterial portion of the heart is divided into an upper and 
}lower half, which are separated by the upper part of the valve of the 
‘venous orifice at the upper and posterior parts of the ventricles, and 
\which blend together at the summit of the heart, so that the ventricles, 
talthough resembling externally an elongated cone, form in fact two 
tarched canals, convex forward, and the greatest convexity of which 
“corresponds to the summit, and are more extensive in this part than 
lin any other. 
‚6th. The reticulated structure of the ventricles is much more dis- 
Ütinet than that of the auricles. Some of the fleshy pillars form rounded, 
selongated projections, terminating in blunt summits (musculi papillares), 
Wwhich go toward the base of the heart, and from the extremity of 
“which several tendinous filaments proceed to attach themselves to the 
"loose edges of the venous valves. Farther, those fleshy pillars which 
“are attached by their two extremitics, as well as those which haye 
VoL.I, GG 
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one end loose, communicate with each other at intervals by tendinous 
fibres. The direction of the principal fasciculi is longitudinal, the 
smaller which unite the preceding are oblique. -Near the summit the 
reticulated texture is more and more developed, and the parietes 
become thinner in the same proportion. 


IX. RIGHT AND LEFT PORTIONS, . 


$ 1303, 1st. The right half of the heartis considerably thinner than 
the left. This difference is very striking between the two ventricles, 
where the relation is generally as one to four or to five, Even then 
we find, as between the auricles and the ventricles generally, that the 
power of the parietes isin direct ratio with the space passed through - 
by the blood which comes from them. The greater tbickness of the 
walls of the left ventricle determines the form of the whole arterial 
portion of the heart. The right wall formed only by the septum is 
convex, and the left appears fitted to it like a sling. 

2nd. The substance of the right side, especially that of the ventricle, 
is softer and looser than that of the left side. ar 

3rd. The right side is broader than the left after deatb.* This 
difference also is most marked between the two ventricles, but it is 
not yet determined ifit exists constantly during life or supervenes dnly 
after death. 

Many anatomists, particularly Lower,t Santorini,f Weiss,$ Lieu- 
taud,|| and Sabatier,? have adopted the latter opinion, while most 
others favour the first. 

This hypothesis has been supported sometimes by the result of 
measurement, and sometimes by the fact that the left ventricle is as 
much longer as the right is broader, and sometimes by experiments 
and observations, from which it has been concluded that the right 
side appears broader after death, only because it is more distended by 
the blood which remains stagnant in the lungs from their inaction, 
while previously the passage of the blood from the left ventricle was 
not obstructed ; whence the left ventricle seems to be narrower com- 
pared to the right, in proportion to the less quantity of pulmonary 
blood received by it through the pulmonary veins. In men and animals 
who have died suddenly from the injury of the large vessels, or of 
those which communicate with the right portion of the heart, wben 
consequently this cause of the distention of the right ventricle did not 


* Helvetius, Sur Dinegalite de capacite qui se trouve entre les organes destinds £ 
& la circulation du sang, dans le corpsde l’homme, et sur les changemens qui arri- 3 
vent ausang en passant par le poumon, inthe Mem. de Paris, 1718, p. 222-281. 4 


EEE aus $ 
oc. cil., P- i 3 
$ De aulioordie ventriculo post mortem ampliore, Altdorf, 1745. # 


Essais anat., p- 230, 231. 5 n en 
L Sur Hndkals cnpadltd des cavites du caur et des vassieauw pulmonaires, in the B: 


Men. de Paris. 
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« exist, the capacity of the two portions has been exactly or nearly the 
s same.* Finally, when the left ventricle is placed in the same condi- 
* tion by means of a ligature as is the right ventriele at the time of 
© death ; while on the contrary the blood is removed from the latter by 
t eutting the pulmonary artery, or the vena cava, we find that the 
ı relation between the two ventricles is the inverse of that which com- 
} monly exists, that is, that the right ventricle is narrower than the 
Lleft.r 

The veins appear much larger than the arteries after death, undoubt- 
tedly from the same cause. 

To these experiments we may add that we sometimes find the right 
\ventricle narrower than the left from the effect of disease, such.as ossi- 
fication or some other malady of the valves of the aorta,in which case 
the difference must be explained precisely in the same manner. We 
Ihave before us several preparations in which, beside a considerable 
ddilatation of the left ventricle arising from this cause, there is at the 
same time a great contraction of the right ventricle, proving that the 
tresults drawn from these facts cannot be opposed, by saying that the 
dilatation of the right cavity of the heart in the usual state of things 
should extend also to the left portion from the influence which it exer- 
seises on the veins and arteries of the body, and consequently that the 
right half is really larger during life since the left is itself distended. 
Since the cause of the greater distention of the right portion, that is, 
tthe more difficult passage of blood through the lungs, supervenes only 
sat the moment of death, the opinion that the right ventricle is also 
more capacious during life cannot be sustained.t 
That the cause above mentioned is that Sieh increases the capa- 
@eity of the right portion of the heart at the period of death only, is 
proved by the fact that the difference between the two portions ofthe 
Drgans varies with the cause of death, and that it increasesin a direct 
tio with the increase of the obstacle to the eirculation of the blood 
a thelungs. Thus, in those animals killed by drowning, hanging, and 
focation, Colman has found the right ventricle generally twice 
the size of the left, althougb its proportions commonly mentioned are 
much smaller.$ In fact, Haller asserts that in one subject he found 
lit three times as large as the left,|] but the usual estimates are much 

ss than this. Gordon says the relation is sometimes as 5:4,17 Lie- 
erkühn as 3 : 2,** Portalas 7 :5,t+t Helvetiustt and Legallois,$$ 


# Weiss, Re re loe. cit, 
"% Haller "lem. phys., vol. ii. p. 134 
Inn, d respiration from drowning, hanging, and suffocalion, London, 


1 Zoe. eit.p. 133, 
R er b4 epmanat., ‚vol. r p. 38. 
er, ologie 08. 
A Mem. de Paris, 1770, Dh 15. 


42 1 
m Diot. des sc. med. vol. v. p. 440. 
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as 6:5, Brown Langrish as 11 :10* Gordon has found the two 
ventricles nearly equal in some cases, + and Portal asserts that their 
capacity is the same in young people.f 

These differences in the estimates of authors furnish a new argu- 
ment against the common opinion, since we should presume that they 
depend on greater or less accidental obstacles to the pulmonary 
ceirculation. 

We cannot however deny but that the capacity of the right portion 
of the heart is a little greater than that of the left, because the blood 
brought by the vena cava has received the fluid contained in the {ho- 
racie canal. It is also proved by the difference relative to the age in 
the degree of disproportion, this being, directly after birth, less than 
at a more advanced period of life.$ 

Legallois has also found the right portion of the heart a littlebroader 
than the left in every kind of death, both after strangulation and from 
the loss of blood.|| The facts related prove only that the right por- 
tion of the heart can contract as much as, and even more than theleft, 
in certain circumstances, and that the left is also susceptible of becoming 
larger than the right, but not that the capacity of the latter exceeds 
that of the former during life. 

4th. 'Ihe fibres of the right side, especially those of the ventricle, 
are not arranged in the same manner as those of the left side. 

a. The thinness of the right ventricle is attended also with fewer 
fibrous layers, a fact already pointed out by Senaec,@ but which Wolff | 
has indicated more precisely in saying that the right ventricle is 
formed of three layers only, while that of the left side presents six, 
counting the fleshy fasciculi of its internal face.** We have not 
however been able to find this number of layers. Usually we have 
observed on each side only three distinct layers, two oblique, and one 
internal longitudinal. 

b. The fibres of tbe right ventricle are flatter and thinner than those 
ofthe left. Thus the former form flattened fasciculi, and the second 
rounder and thicker fasciculi. The latter ramify more ; they are 
separated by fat, and have spaces between them, while we can hardly 
distinguish the former from each other except by the direction of 
their fibres. 

c. The fibres of the right ventricle are more oblique and annular, 
while those of the left are more longitudinal. 

d. The layers of the right ventricle, although thinner, are much 
more distinct than those of the left ventricle ; besides the latter are still 


















. * Depart. corp. hum. fabric,, vol. ii. p. 135, 
+ Zoe. cit.,p. 38, 
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6 Portal, Zoe. cit. 
I Zr. du caur, vol. i. p. 200. > & 
« De stratis fibrarum cordis in universum, in the Nov, act. Petrop. vol. iii. an, 
1785, p. 234-238. E 
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moresimilar in regard to direction, which doubtless contributes to make 
the left ventricle firmer, but proves at the same time that we should 
exercise some judgment in determining tbe number and direction of 
these layers. Such at least is the positive result of our researches, 
This also is the opinion of Wolff himself, who has studied the arrange- 
ment ofthe heart with too much exactness. 

5th. The primitive form of the heart, that of a canal curved on 
itself, is more evident in tlıe left ventricle than in the right. 

6th. The nerves of the left side are larger and more numerous than 
those of the right side, 


CHAPTER Il. 
SPECIAL REMARKS OF THE HEART. 


$ 1304. We usually describe first the right halfof the heart; and in 
order to follow the direction of the circulation of the blood, we begin 
with the right auricle. 


4 


I. RIGHT AURICLE, 


ı 5. dextrum) ‚forms that portion of the bäse of the heart situated farthest 
‘on the right and forward. 

Its form is almost square ; the vena cava superior descends obliquely 
from right to left, and from behind forward, towards its upper and 
right angle, and the vena cava inferior ascends in a contrary direction 
“towards its lower and right angle. Notwithstanding this difference 
"in the direction of the two ven® cav®, we must admit that they unite 
sand form a single trunk in the cavity of the auricle, for they unite on 
Ithe right forward and backward, and the absence of the left side of 


is dilated to produce the muscular part of the auricle. The upper and 
eft angle of the latter extends into a small blunt appendage, formed 
Nike a rounded square, which is observed before the lower part of the 
a. The lower and left angle is rounded. 
h "we observe transverse fibres on all the circumference of this auricle, 
directly below the inner membrane of the heart, which, becoming 
linner and separating from each other above and below, are prolonged 
for a small distance around the superior and inferior ven® cavm. 
‚Ihey are thinner where they surround the point of union of the two 
en® cavz forward, and are extended more uniformly, and are smoother 
on the right side, both on their outer aud on their inner face. 


all of the right auricle, which is the most extensive, is uneven inter- 
nally, This unevenness depends on much larger and transverse fasciculi, 
662 
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their circumference is only apparent, since this side in fact exists, but 


$ 1305. The right auricle (atrium anterius, s. venarum cavarum, 


But the left part of the posterior face ofthe anterior and unattached 
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which are united by other smaller oblique fasciculi, so as to present 

a reticulated appearance. These fasciculi, with which the transverse 
fibres ofthe auricle are united, appear between two longitudinal 
smooth bands which proceed only along its internal face. One of 
these two bands, the left, descends a short distance from the anterior 
part of the venous orifice of the left ventriele ; the other, the right, 
situated almost in the centre of the anterior wall, a little however to 
the right, descends toward the left side, along the union of the two 
ven® cav&. These fleshy fasciculi have been called the pectinzal 
muscles (M. pectinati). 

The posterior wall of the right auricle forms the anterior face of the 
interventricular septum. We discover in it several remarkable parts, 
some of which belong to the history of the development of the heart. 
‚ Onthe right side and towards the centre is the fossa ovalis ( fossa 
ovalis, s. valvula foraminis ovalis, s. vestigium foraminis ovalis), an 
oblong and rounded depression, which varies much in size. This fossa 
is very distincet from the posterior wall of the auricle atits upper part, 
a little less so on its sides, especially on the right, and is generally 
blended with it below, particularly on the right side. The more exten- 
sive it is, the less evident are the limits which separate it from the 1 
other parts of the posterior wall. It however not unfrequentiy ° 
presents a similar arrangement even when itis very small. A 

Most generally it exactly fills the space between the edges of*the 7 
projection which surrounds it, and it is very tense, but not unfrequently 
it is much larger, and forms a valve, the loose edge of which corres- 
ponds to the left auricle. We almost always observe a greater or less 
depression above, between its extremity and the upper part of the pro- 
jeetion which surrounds it. Very often also we see in this place one 
or more openings by which the cavity of thetwo auricles communicate. 
This arrangement is not constant, and it is entirely independentof the 
extent either of the valve or ofthe depression, although it occurs parti- 
cularly when the valve is very broad. Even when the openings are 
large and numerous, they seldom descend below the central part of the 
projection which surrounds the depression, so that the septum of the 
auricles is complete in regard to the separation of the blood contained 
in the two cavities. : Ri; 

This place, especially in its upper part, is the thinnest portion ofthe 
septum and of the, auricle generally,. We however always obse 
muscular fibres between the two layers of tbe internal membrane @ 
the heart, that of the right and that of the left auricle, 

The projection which surrounds this depression is formed of reticu« 
lated muscular fibres. Itis called the ring or the isihmus af Vieus- 
sens (annulus, s. isthmus Vieussenü). Its right portion separates ti > 
right and left halves of the septum. Although it does not project @# 
its lower part, itis however complete in this place also, Pr 

We observe in its eircumference several openings of the cardiae 
veins, called the foramina of Thebesius ( foramina Thebesii). At the 
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lower end of the inferior edge of thering a eircular fold of the inner 
membrane of the right auriele commences, thisis called the Bustachian 
valve, or the anterior valve of the foramen ovale (valvula Eustachü, s. 
foraminis ovalis anterior).* This fold extends more or less to the 
right, along the anterior part of the orifice of the vena cava ascendens 
into the right auricle, so that its lower edge is concaye and attached 
while the upper is convex and loose within the right auricle. It im- 
perfectly separates below the right and left halves of the right auricle. 
This valve varies much in regard to size, form, and texture. Itis 
usually more perfect and proportionally larger in the foetusthan at any 
time after birth. In the adult it is often entirely changed, at least at 
its upper part, into a reticular tissue,and in many cases some filaments 
only trace the valve, and these frequently do not exist. It usually 
contains some muscular fibres, but it is often only a simple fold of the 
internal membrane. - 
An intimate relation generally exists between the Eustachian valve 
and the fossa ovalis, the former being more developedin proportion as 
the septum formed by the latter between the two auricles is less per- 
feet, and vice versa,; but to this rule there are numerous exceptions. 
The valve acts principally in the foetus. At this period of life it con- 
ducts the blood of the vena cava superior toward the opening of the 
septum or the foramen ovale. Hence the relation between it and the 
valve of this opening. 
In the adult it may prevent to a slight degree the reflux of the blood 
from the vena caya superior, and from the right auricle generally into 
the vena cava inferior. Directly at the left side of the left branch of 
the isthmus of Vieussens, between this branch and the venous orifice 
of the right ventricle, there is a large and rounded opening, the orifice 
‚ of the large coronary vein of the heart (orfiieum ven® coronari@ cordis 
mayne).+ This opening is sometimes divided more or less distinctly 
‚ into several, and generally is more or less perfectly closed by a valvular 
' fold, which arises at its lower part. This fold, called the valve of The- 
' besius (valvula Thebesii), has its upper and concave edge unattached, 
' while its lower and convex edge adheres. Sometimes it does not exist; 
' in other cases it is replaced by one or morejimperfect transverse bands; 
' finally, in some subjects there are several, even as many as six, situated 
ı one behind another, 


. _* Winslow, Deseription d’unevalvule singuliere de la veine cave inferieure, & 
de laquelle on propose un sentiment noweau sur la fameuse question dw 
ovale, in the Mdm. de Paris, 1717, p. 272. Ecelaircissement sur un Mem. de 
‚1717, Ihid. 1725.—Haller, De valvulä Eustachii, Gottingen, 1737. —L. Crell 
valvulä ven®e cave Eustachianä, Wittenberg, 1737,—Brendel, De valvulä 
- Eustachianä inter venam inferiorem dewtramque cordisauriculam positä, Witten- 
\ ber, 1738. Haller, De valvulä Eustachii progr. ii. Gottingen, 1748.—J. M. Die- 
! bolt, De foramine ovali, Strasburg, 1771.—J. F. Lobstein, De valvulä Eustachit, 
" Strasburg, 1771,—C. F. Wolff, De foramine ovali ejusque usu in dirigendo san- 
| as molu observaliones nova, in the N. C. Petrop. vol. xx. p. 357.—H. L, 
rn valvuld Eustachiiel foramine ovali,in the Obs. anat. rar. fase. 1.1786, 
Wolff, ciovena coronarie magne@; in the Act. Petrop, 1777, p: 234-257. 
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II. RIGHT VENTRICLE. 


$ 1306. The anterior, pulmonary, or right ventricle (ventriculus an- 
terior, s. dewter, s. pulmonalis) is composed of an upper and lower por- 
tion, wbich are separated by the upper part of the venous valve. The 
former unites directly to the right auriele, the latter-to the pulmo- 
nary artery, and its walls are thinner than those of the former. It 
terminatesin a conical extremity, which projects upward and backward 
above the left ventricle and the septum of the heart. The Pau 
artery arises from this part. 

The internal or posterior wall is formed by the septum of the heart 
and is slightly convex ; the anterior is still more so. The posterior 
wall is smoother than the anterior at itsupper portion and very often 
entirely so below the arterial opening. The net-work formed by the 
projecting muscular faseiculi is much more complete toward its sum- 
mit than toward its base, 

The anterior wall of the pulmonary ventricle is thinnest above 
toward the septum and thickest below also nearthe septum. Its 
thickness when the heart is strong and not very much distended is 
more than two lines, but less than this in the latter point. The two 
parts are scarcely a line thick even in those hearts which are neither 
very much distended nor small. 

The quantity of blood in the right ventricle after death varies from 
one ounce and a half to three ounces. 

& 1307. The venous valve of the right auricle arises from the eir- 
cumference of its venous orifice. Itis called the tricuspid valve (val- 
vula triglochis, tricuspis,) because, although it forms asingle membrane, 
it is higher in three points than in the short spaces between them, 
and thus three slips are formed. 

Of these, one, which is the largest, arises from the external andan- 
terior part of the circumference of the venous orifice. The other two 
are smaller and arise from the inner and posterior part of this eircum- 
ference, one over the other ; so that consequently there is an external 
and larger slip, and two interhel an upper and a lower slip. 

The last two are separated from each other by a space not so deep 
as those between them and the exterval. It is then more correct to 
admit only two slips, an anterior and external and a posterior and 
internal. i 

The first is much higher than the second. 

The tendinous filaments of the upper extremity of the anterior or 
external slip are attached to this upper part of the septum, They are 
few in number. We usually find in the space only one or at mosttwo 
short muscles, to which are attached those filaments farthest to the 
left; the others are inserted in its smooth wall. Most of those 
filaments which come from the central and lower parts of the edge of 
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this slip are attached to the summits of five or six of the fleshy pillars 
coming from the middle and lower parts of the anterior wall. 

The filaments which arise from the posterior slips are mostly 
attached to the smooth folds of the septum, except a few, which are 
inserted in two or three small fleshy pillars, all of which except the 
lowest come from the septum. 

The arterial orifice generally extends about three fourths of an inch 
higher than the venous. The sigmoid valves are thin. Their Zubercles 
(noduli Morgagnii) are slight swellings, which however are often well 
marked in the young feetus. 


III. LEFT AURICLE, 


$ 1308. The left, posterior, or pulmonary auricle (atrium sinistrum, 
\ S. posterius, s. venarum pulmonalium, s. aorticum) is of an oblong square 
' form, considerably more broad than high. 

It is separated below and posteriorly from the left ventriele by a cir- 
teular groove, upward and to the right from the right ventricle by 
‘a similar depression. The pulmonary artery, the aorta, and the vena 
(cava superior äre also found upward and outward, between it and the 
I right ventricle; sothatthe external part of its right and left extre- 
ı mities is alone visible. 

Its upper left angle rises into an auricular appendage (auricula sinis- 
Ira), which goes forward to the left and upward, directly behind the 
| pulmonary artery, separating very much from the rest of the auricle. 
" This appendage, which is narrower, longer, and on the whole larger 
“than that of the right auricle, is circumscribed by rougher edges. It 
 eurves three or four times and finally terminates in a sharp summit, 
! below and before the pulmonary artery. 

The posterior wall of the lower part, the sinus of the auricle (sinus 
“venarum pulmonalium), receives where it is continuous with the lateral 
| parietes the four pulmonary veins, two on each side, the upper being 
Nlarger than the lower. One of the two veins of the same side opens 
directly above the other, while between those of the two opposite sides 
is the whole breadth of the auricle; so that the two pairs occupy the 
\ whole height of the posterior wall, 


©of transverse fibres. They are smooth with the exception of the ap- 
Ipendage. We observe in its whole length an anterior and a posterior 
#series of very prominent transverse fasciculi, united by other smaller 
and oblique fasciculi, which proceed between two longitudinal bands, 
situated one on the right the other on the left. 

The anterior wall is formed by the septum of the auricles and is also, 
like the posterior face of the septum, irregular in another respect. In 
fact we there observe a constant semicireular valve, which is however 
more or less developed. This valve leaves the upper edge of the trans- 
parent point which corresponds to the fossa ovalis of the right auricle, 
(6 1305). Itis turned upward and toward the left. Its lower edge 


The parietes ofthe whole auricle are muscular and formed prineipaly 
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is convex and attached, and its upper edge is loose in a greater or less 
extent. Sometimes there is only a slight projestion in its place. 

This valve extends behind theinterauricular septum, Its lower edge 
is attached to the posterior face of the centre of theisthmus of Vieus- 
sens, and the space between it and this isthmus forms a small cavity 
(sinus septi), which terminates below in a cul-de-sac. This is only the 
upper part of the valve of the foramen ovale ($ 1305), which in the 
normal state always ascends on the posterior face of the isthmus. Of 
this we are readily convinced when it does not adhere to the isthmus 
in the centre ; for then the continuity is totally uninterrupted. 



















Iv. LEFT VENTRICLE, 


$ 1309. The left ventricle (ventrieulus sinister, posterior, s. aorticus) 
is the strongest of all parts of the heart and forms its figure. Its pos- 
terior wall and its anterior wall which forms the posterior face of the 
septum, are convex externally and concave internally ; sothatits whole 
form is oval. The internal face of the posterior wall is very much 
reticulated; theanterior wall is smooth atits upper part and reticulated 
in the lower, but less so than the posterior wall. The fleshy pillars 
are rounded. R 

The thickness of the parietes is less toward the summit and greater 
at the base than in all other parts. In the adult it is five or six lines 
thick at the base and only three at the summit. 

The capacity of the left ventricle varies in the adult from eight to 
twenty drachms. 

&1310. Before the round venous orifice we find the mitral valve 3 
(valvula mitralis), composed of an upper and a lower slip. The upper 
arises directly below or rather before the ring of the sigmoid valve of 
the aorta, and is attached by slips to three or four fleshy pillars, which 
allcome from the internal face of the posterior wall of the ventricle, 
some above, others below, and among which we distinguish two par- 
ticularly, an upper and a lower, which are much larger than the others, Br 
The inferior and external slip, which is much narrower, is attached 7 
by tendinous filaments to a short but very thick fleshy pillar. 


heart, and cover those of the lower, so that we cannot perceive the 
lower slip until we have removed the upper or haye detached it from 


its fleshy pillars. > 
The orifice of the artery is situated directly over that of the v 


Its sigmoid valves are thick and are generally supplied with tube 
(noduli Arantüi), which are very distinct, 
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V., SEPTUM. 


& 1311. In the normal state the septum of the heart completely 
\ separates its two halves, even when the valve of the foramen ovale is 
not united with the isthmus of Vieussens at its upper part. In the 
‘venous portion of the heart it is much thinner than the auricles, which 
Jit separates, and is much lower, as they project above it. It is not 
imuscular in every part, and generally there are no muscular fibres in 
tthe upper part of the old valve of the foramen ovale. 
In the arterial portion, on the contrary, the septum is very muscular 
sand is formed almost entirely by the fibres of the left ventriele. It 
Jprojects considerably into the right ventricle, while in its posterior 
fface, which forms the anterior wall of the left ventricle, there is a deep 
@depression. Its height equals that of the ventricles. It is triangular 
sand terminates in a point toward the summit of the heart. Itis gene- 
ally from four to five lines thick, and even more than half an inch 
fthick in those parts where the large fasciculi project above the surface 
iin those subjects which have large hearts, Itis thickest below the 
drifices of the large arterial trunks, and thinnest beyond this point 
toward the interauricular septum. It is almost always weaker atthe 
‘summit, where the layers which constitute it are less compact and 
ore easily separated from each other. 





















CHAPTER III. 
OF THE PERICARDIUM. 


$ 1312. The pericardium (pericardium) ($ 1293) * is a fibro-serous 
nembrane ($ 354), which entirely envelops the heart and the origin 
the large vessels, and unites them with the adjacent parts. 

The fibres which strengthen its outer layer and which are very ap- 
arent in old men, arise from the central aponeurosis of the dia- 
agm and extend longitudinally over the serous membrane. They 
© very much developed, particularly forward and upward. 

‚ Its lower face, which corresponds to the lower and flat face of the 
eart, is intimately united to the upper face ofthe central aponeurosis 

fthe diaphragm by a very short cellular tissue. 

It is covered on the sides and forward by the inner walls of the 

eur. 

# Behind; it is attached to the esophagus and to the root of the right 
ng. 


*J, M. Hoffmann, Diss, de pericardio, Altdorf,1690.—A. B. Heimann, De peri- 
dio ge 1738 morboso, Leyden, 1729.—-Lanzoni, De pericardio ; in Opp. Om, 
IR BIC, e 
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$ 1313. The pericardium incloses not merely the heart but also the 
origins of the large vessels, whence it is reflected on itself in every 
direction to arrive at the centre of the heart. i 

When examined from before backward and from above downward, 
we notice the following arrangement:: 

It envelops the aorta and the trunk of the pulmonary artery forward 
for about two and a halfinches, unites these two vessels very closely, 
and passes uninterruptedly from one to the other ; so that the corre- 
sponding parts of their circumference are retained by a cellular tissue. 

The posterior part of these vessels is not covered inthe same extent 
by the pericardium. 

From the aorta this membrane passes to the right on the vena caya 
superior, to about an inch above its entrance into the right auricle, 
descends obliquely from left to right on itsanterior portion, then arrives 
at theright pulmonary veins, on which it descends to about half an inch 
from their entrance into the left auricle, then goes on the anterior part 
of the vena cava inferior, directly below its opening into the right 
auricle, and wholly surrounds it except a small part of its posterior 
portion. Thence it goes to the left, on all the surface of the left pul- 
monary veins, and finally covers the left branch of the pulmonary 
artery below. : A j 

From all these parts the pericardium is reflected on itself. It adheres 
feebly to the large vessels, but much more strongly tothe auricles and 
ventricles. > f 

As in all other serous membranes, the inner and reflected portion of 
the pericardium is thinner than the external. It closeiy envelops the 
surface of the parts enclosed by the membranous sac, and, except in 
those parts where it is reflected, it is entirely separated from the outer 
layer, although they touch, so that the circumference-of the heart is 
perfectly loose and is attached only by its upper part. 






















CHAPTER IV. 


OF THE DIFFERENCES OF THE HEART WHICH DEPEND ON “ 
THE DEVELOPMENT AND ON THE SEX. E 


velopment are considerable.* They relate to its volume, situatie 
form, and texture. : 4 

ıst. Volume. The heart is much larger in proportion to.the body in 
the early periods of life than at a more advanced period. The rela 


* T'he principal works on this subject are mentioned in Danz, Grundris 
Zergliederungskunde des ungebornen Kindes in den verschiedenen Zeiten 
Schwangerschaft, vol. ii. Giessen, 1793, pp. 185-188.—See also Meckel, Mt 
sur le developpement du cur; in the Journal compl&mentaire, vol. i. p- 
ae Memoire sur la formation du caur; same journal, vol. xv. p: 32 
xvi, p, 54 
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jetween it and the body is as 1 : 120 in the full grown foetus and in 
he early years of life, while before this period, in the second and 
hird month of pregnancy, itis as 1:50. 
' 2nd. Situation. At first the heart is not oblique, but its summit looks 
firectly forward and a little downward. Itis only at the fourth month 
nat it begins to turn slightly toward the left side. 
3rd. Form. The differences in its form are the most important and 
late both to the circumference of the whole organ and to the mode of 
miting its cavities. Observers have not decided whether there is or 
inotin the human foetus a period very nearits origin, when the heart 
frms only a single cavity, composed of several compartments placed 
ar each other. But if this period exists, it passes rapidly, since all 
‘e external parts are developed in the foetus at the end of one month. 


A. OUTER CIRCUMFERENCE, 


ta, At first the arterial portion of the heart is much smaller in propor- 
on to the venous. The right auricle especially remains for a long 
ne the largest portion of this organ. The permanent relation how- 
er begins to establish itself during the last half of uterine existence. 
!b. The arterial portion is at first flat and rounded: soon however 
‚ breadth exceeds its length. Itssummit is at first single and blunt; 
&t as it enlargesit bifurcates. This phenomenon depends on the fact 
Jat the right ventricle from its situation does not at first concur to 
"m the summit of theheart; but it gradually extends downward and 
mains separated from the left ventricle by a considerable depression. 
is groove sometimes continues during life, but almost always dis- 
Ppears after the middle of uterine existence. 

“c. The right ventricle is at first much smaller than the left: they 
® soon equal in size: for a certain time the right ventricle is even a 
& larger, but it becomes smaller during most of uterine existence ; 
“that it is narrower in the full grown foetus and in the young child. 
e greater size of the right ventricle seems to result from the obsta- 
%s which often disturb the pulmonary circulation at an advanced 
3a of life.* 


’ This at least has been observed by Portal (Sur la capacit& des ventricules du 
Wir; in the Mem. de Paris, 1770, pp. 244-246). In the heart ofa full grown 
Ss the left ventricle contained seven drachms of water, while the right contained 
six anda half. The capacity ofthe two ventricles was the same in that ofa 
@ child; in that ofan adult the right ventricle contained eighteen drachms 
'ater, and the left only seventeen. T'he experiments of Legallois (Diet. des sc. 
d,, vol. v. p. 440,) prove that we can introduce 
grs. of mercury 


Into the right ventricle, _ 1172 
= 2 r Into the left ventricle, 1068 
( Into the right ventricle, 828 

’ x Into the left, not softened 
by pressure, - 658 
Into the left, softened, 822 
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d. In the early periods of life the upper and pyramidal extremity of 
the upper part of the pulmonary ventricle is less distinct from the rest 
of the organ than at more advanced periods: it elevates itself also less 
above the left ventricle and the septum. This peculiarity is very curi- 
ous, as precisely the contrary is seen in many mammalia, especially 
the ruminantia and the hog. 


B. INTERNAL ARRANGEMENT OF THE HEART. 


The principal difference presented by the heart in this respect is, that 
its septum is imperfectin the early periods oflife, whence its right and 
left portions then communicate with each other. 

a. Theinterauricular septum is perforated during all foetal existenee 
by an opening called the foramen ovale. This foraıen is much greater 
as the foetus is younger ; so that we may consider the septum as primi- 
tively deficient and the two auricles then form a single cavity. The 
foramen ovale gradually grows smaller and occupies the lower and cen- 
tral part of the septum. The Eustachian valve is found very early 
directly before it and on theright, so as to occupy all its height. Hence 
as it arises from theanterior part of the circumference of the vena caya 
inferior, it separates the right and left auricle in such a manner, that 
this vein empties directly into the left auricle only. On the contrary, 
- there is no trace of the closing of the foramen ovale on the left sjde till 
the commencement of the third month. But about this period this 
foramen begins to be obliterated by the formation of its valve, which 
arises from the posterior part of the vena cava. ? i 


i 














grs. of merc 
Into theright ventricle, Te 
Into the left ventricle, 
notsoftened, - - - - 37 
Into the left, softened, = 


Inastill-born child - - - - - 


Into the right ventricle, 


In asevenmonth’s fetus, - - - - - Into the left, not softened, 

nor flaccid, - - - - - e 

{ ht ventricle - si 4 
Inanotheraboutthesameage - - - - Da Boftaned;. = 


In repeating these experiments, also with mercury, we have obtained the follow- 
ing results :— B: ; 


02. .drs, | 02. : dis. | oz. drs. | oz. 


In a man 50 yearsold, - - | 30 10 25 20 

In awoman 46 yearsold, - | 40 22 4| 22 15 

Inawoman40years old, - | 55 40 4l 35 

Inaman34yearsold, - - | 32 15 4 | 21 25 
* 30 years old, - - 132 4 | 28 4 | 25 22 
« 26yearsold, - - | 28 24 4 | 20 18 

Inaboy 16 years old, - [41 4| 21 4 | 37 29 

Ina girl 7 months old, ..- 2 4/1 411 6I 1 

Ina new born boy which 

had breathed, ..- 1 047 2 5 
In astill-boru boy, 3 1 2 together # ounc 
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As this enlarges, the Eustachian valve diminishes and recedes from 
‘he septum, while on the contrary that oftheforamen ovale approaches 
„ The latter also becomes narrower and more tense, especially inthe 
hatter months of pregnancy;; so that it closes the opening more exactly. 
Ehe termination of the venaccava inferior in the heart suddenly changes, 
sad this vessel empties itself no longerinto the left auriele butinto the 
eght. This change is also favoured by that which takes place in the 
Ötuation of the heart, which varies so that its summit corresponds to 
ae left; the right auricle is more than usually elevated above the vena 
“va inferior, at the same time that the Eustachian valve is removed 
tom the septum and is carried forward. 

The valve of the foramen ovale increases from below upward along 
ge lateral edges of this foramen. Atthe sixth month of pregnancy it 
ss already arrived at its upper part; it then passes beyondit; so that 
©e interauricular septum is entirely filled, except a small space, which 
!no longer an opening but a very short canal, formed forward by the 
poper part of the ring of the foramen ovale and backward by the upper 
‚rt of the valve. 

>. It is not yet well demonstrated whether the ventricles, like the au- 
les, form a tfirst only a single cavity without a septum, although the 
velopment of the heart in the animal series, and the deviations of 
mation of this organ, lead us to this opinion. We have always 
und a trace of the interauricular septum at the summit of the heart, 
en in the youngest foetuses we could examine. During the first two 
ounths however, or at least till the middle of the second, this septum 
®=sents at its upper part a foramen, at first rather large, but it gradu- 
'y diminishes, and is found below the origin of thelarge vessels, so 
t the two ventricles form only one, which is imperfectly divided 
%o two portions, This opening is obliterated at the period when the 
which arises from the ventrieles becomes double, instead of 
gle, as it was at first; that is, when the pulmonary artery, which 
‘ore was blended with the aorta, becomes a proper and distinet ves- 
„ Its obliteration then much precedes that of the foramen ovale. 
th. Texture, The thickness of the parietes is much greater com- 
ed to the size of the cavities during the early periods of life than 
quently, and the greatest size of the heart then depends on this 
* 


ie parietes on both sides are then equally thick, The difference 
a always exists afterwards, and which is scarely perceptible even 
all grown foetus, does not begin to be developed till the second 
ofuterine existence. 

sefibrous texture and the different layers of fibres are always 
® apparentatthe early periods of life than at a more advanced age. 


Gordon is mistaken in sayinz that the parietes ofthe heart are proportionally 
h Be. n% he De of life than at a more remote period (System of human 
’ .h ’ 
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5th. Colour. The colour of the heart is much brighter when the 
subject is younger. - 

No fat has as yet accumulated on the surface of this organ in the 
early period of foetal existence ; but this is generally the case with all 
parts of the body. 

The pericardium is then proportionally thicker than at subsequent 
periods, and itsinternal or reflected layer adheres less intimately to the 
heart. 


C. SEXUAL DIFFERENCES. 

















$ 1315. The only sexual difference seen in the heart is that it is 
proportionally a little larger in males. 


> 


CHAPTER V. 


MOTIONS OF THE HEART. 


$ 1316. The eircumstances in the history of the motions of the heart 

or in'the heart in its active state, which deserve examination, are, 
1st. The changes in its form. 
2nd. The succession and simultaneousness of he motions in its 

different parts. = 
3rd. The relation between the cavities of the heart in its different 

states and the blood. - j 
4th. The number of its motions. 

5th. The changes in its situation. 

6th. The duration of its motions. 

7th. The conditions on which they depend. 3 

$ 1317. Ist. The heart diminishes in contraction and enlarges in 
dilatation in every direction.* 2 

2nd. The auricles and ventricles contract and dilate alternately, 0 
that thetwo auricles and the two ventricles execute the same motions 
at the same time.+ The auricles in contracting send the blood i 

* Sur lechangement du figure de cur dans le style, inthe Me&m. de Paris, 173 1, 
hist. p- 33, 40. a 

+ The motions of the heart have been carefully analyzed by Laennec with 
aid of the stethoscope, by which we can study them more correct!y than b 
ing and inspecting living animals (De Pauseultation mediate, vol. ii. p. 195-3 
From this analysis are deduced numerous important practical facts. ! 

In the motions of the heart we must consider their extent, its impulse, 
nature and intensity of the sound and the rytlım, according to which the diffe 
parts of the organ contract. 

lst. Zwtent. In a healthy and moderately fleshy subject, the ulsations 
heart are heard only in the space between the cartilages of the fifth and sixtli 
ribs, and under the lower part of the sternum. Those of the left cavities CO 
pond principally to the first point, and those of the right to the second. 
sternum is short, we hear len, in the Pe also, When the 
ject is so fat that they cannot be felt by the hand, the space in which they can 


ar 


ANGEIOLOGY. 353 





































{the ventricles, which then contract on it, and throw it into the arteries 
“attheir base. A small quantity of the fluid however always returns 
! from the arteries into the ventricles, from these into the auricles, and 
tthence into the veins which open into them. 
3rd. The cavities of the heart are almost entirely empty when they 
contract. However a little blood always remains, which is attached 
tespecially to the reticulated surface of their inner face. 

4th. When the ventricles contract the apex of the heart beats 
fagainst the anterior wall of the chest, notwithstanding that the organ 
ssbortens. This arises principally because that the auricles are then 
ffilled, both by the blood disgorged by the veins and by that which 


Sheard Br the stethoscope is sometimes only about a square inch. In thin per- 
ssons, when the chest is narrow, and even in children, they always have more 
&extent. They may be heard in the lower third, or even in the three lower fourths, 
«oftlie sternum ; sometimes also, under all this bone, at the left anterior and upper 
part of the chest to near the clavicle, and sometimes, but less manifestly, under 
ttheright claviele. The subject rarely enjoys perfect health when the extent of 
the pulsations exceeds these limits, so that they are heard in the left side of the 
tchest, from the axilla to the region corresponding to the stomach ; and to a simi- 
Hlar extent on the right side, at the left posterior part ofthe chest; finally, on the 
Fright posterior part, a successive progress, which would seem to be constant, and 
Swhich is attended with a progressive diminution in the intensity ofthe sound. In 
tthis respect we may state as a principle, that the extent of the heart’s pulsations 
Fis directly asthe feeblenessand the thinness ofits parietes, especially those of the 
#auricles, and inversely as their force and thickness. — 
2nd. Impulse of the heart. Incontracting,the heart gives a sensation of percus- 
Ssion, raising or repelling the hand, or any other part placedupon the anterior walls 
«ofthethorax. In sone individuals this impulse is visible, and sometimes causes 
“a very extensive motion, which raises the parietes of the chest, the epigastrie 
fregion, and even the clothing. It is however but ALEnIS marked when the pro- 
rtions ofthe heart are normal, and is often imperceptible in fat people. It is 
perceptible only during the systole of the ventricles. If the contraction of the 
auriclessometimes produces a similar phenomenon, it may be distinguished from 
Sthe Arst, inasmuch as most generally it consists only ina kind of rumbling, which 
gn heard very deeply in the mediastium. This impulse is generally perceptible 
only between the cartilages of the fifth and sixth true ribs, or, at most, in the 
Ber half of the sternum, and in some subjects, when the sternum is very short, 
in the epigastrium. Generally speaking, it is inversely asthe extent of the pul- 
#sations, and directly, as the thickness of the ventricles. 
 Brd. Natureof the sound. On listeniug attentively we distinguish during the pul- 
#sations of the heart two distinet sounds: one, duller and continued; the other, 
FE and more distinet, The first is simultaneous with the pulsations of the 
arteries and marks tlıe contraction of the ventricles ; the second is caused by the 
Ccontractions ofthe auricles, That heard at the lower part ofthe sternum belongs 
%t6 the right cavities; that distinguished between the cartilages of the fifth and 
Bee ribs depends on the left cayities. In the normal state, this noise is similar 
and equal on both sides; and is no where so loud as inthe precordial region. Itis 
#as ınuch stronger as the parietes of the ventricles are thinner, and as the power 
#0f impulse of the heart is less. 
-  Ath, Rythm. The duration of the sound caused by the auricles is shorter than of 
that uced by the ventricles; hence, the contractions of the auricles do not 
continue as long as those of the ventricles. There is a well marked but short 
interval of rest between these two sounds, This observation proves that the heart, 
all other muscles, is alternately in a state of action and of rest. We ma 
* admit, that ofthe twenty-four hours, tie ventricles have twelve and the auricleg 
teen hours of rest ; in supposing also that the cavities of the heart are entirely 
passive in their dilatation. In fact, Laennec admits that in the most general state 
ofthe whole duration of time in which the successive contractions of different 
ofthe heart, oceur, a third at most, or even aquarter, isoccupied by the sys- 
le of the anricles; a fourth, or a little less, by absolute rest, and a little more 
‚than a half by the systole of the ventricles. 
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flows back from the ventricles, so that the latter are pushed forward: 
but it depends also a little on the extension of thearterialtrunksatthe 
moment when the arterial blood which is sent from the ventrieles 
passes through them.* From not attending to these last two circum- 
stances it was for a long time impossible to explain the pulsations of 
the heart during its contractions, except by admitting that it length- 
ened in performing this motion, which is very improbable. 

5th. The mean number of pulsations of the heart in the adult is 
seventy per minute. But it varies much according to the individual, 
The pulsations are generally more feeble and fewer in the female. If 
we except the early periods of life when the contractions of the 
heart are few, the number of its pulsations is much greater the nearer 
it is to the period of its formation. 

6th. We generally consider the heart as that part in which irrita- 
bility continues the longest. Butit follows from the observations of 
Haller, Zimmerman, and Oeder, that there are exceptious to this law; 
and the obseryations of Fontana, Creve,r and Nysten, f with which 
our own agree, demonstrate that this is not true, at least to the arterial 



























portion, since the ventricles lose their irritability before the other mus- 
cular parts of the body ; but the auricles preserve it the longest, J 
and that the right auricle remains irritable longer than the left. Hal- 
ler has attempted to prove that this latter difference depends on the 
circumstance that the right auricle is stimulated longer by the blood : 
within it, || but we have often seen it in hearts which were removed 
from the chest and totally destitute of blood. Nysten has observ: 
it also in persons who were beheaded. We then have reason to say 
it dedends on the greater tenacity of life in this part ofthe heart, and 
the more as the tenacity increasesin animalsina direct ratio with the 
predominance of the venous system in them. i 
7th. The conditions of the action of the heart are thesame as those 
of muscular action generally. For this then we refer to the details 
already mentioned in a previous part. 1 


* When the ventricles contract, the point ofthe heart strikes the left lateral wall 
ofthe chest, between the cartilages of the fifth and sixth ribs. The two causes’ 
mentioned by the author, the filling ofthe auricles and the extension ofthe trunks 
of the arteries, doubtless contribute to produce this phenomenon ; but we ma 
admit also that while the ventricles contract, their moveable point rises, and per 
forms tlıe motion of a pendulum on the base ofthe heart, which, being more fixed 
serves asa Bat of BORRO - 

t Vom Metallreize, Leipsic, 1796, p.100, 

t Recherches de physiol. et de chimie, Paris, 1811, p. 307. . ° 

a As Dav OBEREN in experiments for another purpose. See his Researcheson 
nilrouso@ide, London, 1800, p. 352. 

I De cordis molu a stimulo nato, inthe Comm. Gott,, vol.i. 
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CHAPTER VI. 






OF THE HEART IN THE ABNORMAL STATE. 


$ 1318. The anomalies of the heart are divided into two sections, 
saccording as they affect the form or the texture of this organ. We 
sshall mention here only the first, having spoken of the latter in a 
Pprevions part, when treating of the alterations in the texture of the 
wessels, of the muscles, and of the serous membranes. 
$ 1319. T'he deviations in the formation of the heart embrace ano- 
smalies which may exist in number, situation, volume, and figure. 

$ 1320. In regard to number, the heart may vary from the normal 

state in two opposite modes, that is, may be either wholly or partially 
Üleficient, or may have supernumerary parts. 
The heart is entirely absent only when the upper half of the body 
ss very imperfectly developed, and the head is then usually deficieut. 
However, this rule presents but rarely exceptions of two kinds: for, 
first, the heart sometimes appears when the head does not exist; * and 
econdly, this organ is sometimes whollyf or partly deficientf in mon- 
ters where the trunk and head are not very much deformed. We 
Ehall speak of the partial absence of the heart hereafter. 

The plurality of the heart, the body being simple, is infinitely more 
are, however common it may be when the body is double, but is not 
“een constantly even in the latter case. We know of but one instance 
a perfect plurality of the heart where the body was single. We are 
=d to this anomaly by the fissure of the ventricles and by the conge- 
Hital existence of abuormal and hollow appendages to the heart.$ 
$ 1321. The anomalies in the situation of the heart are congenital 
accidental. In the first case the organ exists sometimes within, 
nd sometimes outside of the cavity of the thorax. 

When found in the chest it may be, IE 
Ist. Straight, and then either perpendicular, or horizontal, or finally 
Hlaced so that its summit looks upward. || 

 2nd. Keversed, having its base to the left and its summit to the 
ght, an anomaly which exists singly or which is attended with the 

Dre or less perfect inversion of the other organs.f 
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## We have collected all the instances of this anomaly in our Handbuch der pa- 
“ologischen Anatomie, vol. i. p- 165, “ 
"+ See our Handbuch der path. Anat., vol.i.p.414. Besides the cases there men- Be: 
ned, two have been published since ; one by Brodie (Phil, Trans. 1811), andthe ID 
hei by Lawrence (Med. Chir. T’rans.), vol. v. Sr 
"+ Rederer, in the Comment. Gott,, vol. iv.—Meckel, Handb, der path. Anut., "a 


+1. 1. p. 421. 
‚5 We have collected all the cases of this anomaly in Meckel, De duplic. mon- 
osä, p. 53. and Handb. der path. Anat., vol. ii. p. 33-45. 

j Meckel, Handb.der path. Anat., vol. 1. p.418.—Bertin in his work has figured 
y Be Minen Beeren a ine er u ne Pte 

ne case of this kind now before us has been figuredin Meckel, De condition- 
is cordis abnorm,, Halle, 1802, vol. 1. ee rin 
Mn 
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3rd. Deeper than usual.* 

When it exists out of the chest two cases are possible. 

Ist. The anomaly being slight the heart hangs loosely outward, 
either in its usual placet or higher than it is generally, in the cervical 
region.} In this case the pericardium is usually but not always 
deficient. On the other hand it sometimes but very rarely happens 
that this membrane is not found even when the heart is situated in 
tbe chest, and then it is replaced by the pleura.$ 

2nd. The anomaly existing in a greater degree which is also still 
more rare, the heart is found in the abdomen,j| a deviation of forma- . 
tion to which the very sloping situation of this organ in tne pectorzä 
cavity leads. 

The accidental anomalies in the situation of the heart depend on 
the accumulation of solids or liquids within the chest or the penetra- 
tion of foreign bodies there, and follow no constant and fixed laws. 

$ 1322. Anomalies in the volume of the heart are congenital much 
less frequently than accidental. They however sometimes have the 
character of a primitive formation, and are even hereditary in many 
families. The heart is then too small or too large. We often find 

‘ both of these anomalies in the different parts of the same heart. 

The smallness of the heart! is much more rare than its excessin 
volume. Itis often carried to an extreme point although the forma- 
tion of the organ is unchanged. er 

As to the excessive size of the heart, we must distinguish the pure 
and simple increase in its mass, the thickening of its parietes, ++ fron 
the thickening of its parietes with an increase in its capacity,}f and 
from its simple dilatation or an increase in its capacity$$ with or with- 
out a thinness of its parietes, since we find all'these states sometim 


i 














* Meckel, Handb. der. path. Anat., vol. i. p. 417. 
rt Id. Ihid. vol, i. p. 406. ; 
+ Id. Ibid. vol.i.p. 98, 99. - k j 
$ See our Handb. der paih, Anat., vol,i.p. 110. a 
IB nr has mentioned an instance of this in Sedillot, Recueil periodig: 
vol. xxvi 75-279, d 
1, Ve have mentioned several cases in our Handb. der path. Analomie, vo 

p. #70 

%** Consult also, on the wasting of the heart, Laennec (De l’ause. Med. vol. 
291), and Bertin (Des mal. dw Peer: 387). The latter admits two Ki 
where the walls of the heart are collapsed, the other where the same 
especially those of the ventricles, are, on the contrary, dilated, and at chen 
‚time, become thinner; this is the state termed passive Aneurism, 

+t Different instances of the simple increase of the mass of the heart have 
reported by Vetter, Aphorismen aus der palhologischenAnatomie, p. 99.— Leg 
in Ir En let. de l’Ec. de Med., 1813, 1814, p. 69.—Morgagni, Zp. anat. 

to 20—Burns, 

tt We find several cases ofit in Morgagni, Epist. anat. 18 to 28, and 30. 
sart, Malad, du ceur.p. 91. 

$$ Many instances of this anomaly are mentioned in Burns.—Morvagni, # 
anat., 18 to'2, and l4.—Dundas, On a peculiar disease of the heart, in the 
‚surg. Trans., vol.i.p. 37. 
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sinsulated and sometimes united.* The last two are termed aneurisms 










un 

vuf the heart, which in the first case is called active, and passive in the su u 

second. The active aneurism is more common on the left side and SH 
£he passive on the right. These two states usually coexist, the left Y 
side being dilated actively, and the right side passively, to a greater Si 

vor less degree. Sometimes the parietes of the left side have only Er 1 

Jecome thicker, and those of the right side are on the contrary in 
hinner, with or without dilatation at the same time. However i 


tt often happens that one part or the other is diseased, each in its W 


* This distinetion neglected by Corvisart who understands by the terms active h 
zurism and passive aneurism onlyadilation ofthe heart with a Zhöckening or thin- \ 
4ess of its parietes, was made by Bertinin1811,ina memoir presented to t 1e Insti- | 
sute. Bertin admits three distinet forms of hypertrophy ofthe heart, thatis, of its 1 En 
wotal or partial fleshy thickening : Ist, simple hypertrophy, in which the cavities . En 
fthe organ preserve their natural capacity, at the same time that the parietesare i 
more or less thickened: 2nd. aneurismal hypertrophy, in which the cavities are ki 
ilated and the parietes are thickened ; thisis the aczive aneurism of Corvisatt = j "| 
rd, concentric hypertrophy,in which the thickening of the parietesisattended with 
# greater or less contraction of the cavities. He also distinguishes two kinds of ; 
neuri, huypertrophy; onein which the parietes are thickened, and the other = 
vhere theparietes preservetheir natural thickness, so that theincrease takes place 
n some measure according to the extent and the circumference, or according to 
he surface. He has also remarked, that in the hypertrophy of the ventricles the 
Khickness often diminishes from the base to the point, but it is sometimes about 3 
he same at the point as at the base, and in some cases is more marked in its cen- | 
nre, and diminishes toward the point and even toward the base. It may be equal £ 
60 fifteen lines, and more, although Laennec asserts that it never exceeds four or j 
jive lines. Sometimes we find in the same ventricles one portion which is dilated 
nd thickened, and another contracted and thickened, or one part thin, while the 
‚ther isthick, We sometimes observe a great difference between the parietes of 
she ventricles, especially on the right side, and the fleshy pillars, the latter being 
oubled or tripled in extent, while the parietes are not, or but very sslightly, thick- 
Eened. In other cases, the hypertrophy of the left ventricle seems to take place at 
she er ofthe pillars, which are effaced or are hardly visible. Le DADERG: 
hy of the left ventricle is generally attended with thatoftheseptum. e some- 
imes observe also a hypertrophy of the interventricular septumonly. The fleshy 
illars of the right ventricle have been found so thickened and intercrossed that 
‚here was hardly any cavity. Hypertrophy also often affects both ventricles at 
ce, but not unfrequently they presentan PER. state. The point ofthe thick- 
fened ventricle always descends lower than that of the other. The three forms of 
hrıyp BOT are observed in the auricles, butthe aneurismnal is the most common. 
The thie Fa: is nearly equal in allthe extent of the parietes, especially in the 
eftauricle. The muscular fasciculi of the right auricle sometimes increase in 
olume, Finally, in certain cases, the parietes of this auricle are so muchthick- 
ned in all their parts, that they imitate those of the corresponding ventricle. 
AAgain, whatever may be the form of the AND ROBLT? Bertin admits, as its imme- 
and proximate cause, an irritation 6} lied to the heart, which increases the 
Activity ofthe phenomena of nutrition in this organ (Desmaladies du ceur, p. 282). 
fe admits also three kinds of dilatation of the heart, or to proper aneurism : Ist, 
Hilatation, with thickening of the parietes, or aneurismal hypertrophy ;2nd, dilata- 
ion, with thinness of the parietes; the passive aneurism of Corvisart, which is 
aöre rare than the preceding; 3rd, dilatation of the cavities, they being of their 
mal thickness, or simple dilatation, which has not hitlıerto been regarded. To 
hese tliree classes he adds a fourth, which is doubtful; the mixed d atation, in 
hich the ee of the dilated N are thicker in some parts and thinnerin 
sthers, and Of their natural thicknessin the rest. (Zbid. p- 368.) Consult also, 
’n hypertrophy ofthe heart, Lallemand, Observations pour servir & Phistoire des 
ypersarcoses du cur, in the Archiv. sren. de med. vol. v,p. 520. 
Morgagni, = anat, an. m.40 to 23,—Testa, Mal, del. cuore, iii. c. xv, 
+ Morgagni, Ep. anat , ın, 30 to 20. 
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usual manner.* The disease does 'not necessarily effect an entire 
half. Generally, passive aneurism exists only in the right auricle, 
and active aneurism only in the left ventricle, whether these two 
states exist alone, or whether they are both found in the same heart, 
Sometimes however, but rarely, the right side is entirely or partially 
thicker than usual, or at the same time dilated; and then sometimes 
the left side is also affected and sometimes it is not: sometimes also 
it presents a passive aneurism, or at least its walls have become 
thinner. Perhaps the passive aneurism is still more rarely confined 
to the left ventricle, while allthe other parts of the heart are in the 
normal state.f 2 

These affections are confined to one part of the heartonly, muchmore 
generally than they are extended to the whole ofit. Nevertheless, if 
we except the active aneurism of the left side, combined with the pas- 
sive aneurism of the right side, which is frequently observed, we some- 
times find hearts which are affected equally in every part.t 

The diseased cavity of the heart is most generally dilated in its whole 
extent. A partial dilatation in the form of a cul-de-sac rarely 
exists. 

The substance of the heart is sometimes, but very rarely, thicker in 
some parts from round excrescences which project on its internalface. 
We know of but one instance of this arrangement, and the specimen 
is in our cabinet. This is still more curious, as it throws much likht 
on the formation of the polypi of the heart, which are explained with 
dificulty unless we admit that one or more of these excrescences are 
detached from their place of origin.$g . j 

$ 1323. The anomalies in the form of the heart relate either to its 
external or to its internal arrangement, or finally to both. 

They are congenital much oftener than accidental. 

$ 1324. The congenital anomaliesin the external form are :— 

























* We findinstances of the active aneurism of the leftventriclein Lancisi, De 
rep. mort., p.137.—Lafaye, in the M&m. de Paris, hist., p. 29.—Corvisart, Journ. 
de med. vol. xi. p. 257.—We find cases of the passive aneurism of the right ven- 
Eile onlyin Fleury, Bull. de l’Ec. de mdd., 1807, p. 124.—Morgagni, Epist. anat, 
m.18t06. - 5 = 

+ We find one case in Corvisart, p. 99. ; 

+ Different cases which proye this proposition, both in respect to the simple 
thickening of the parietes, and also to passive aneurism, are mentioned in Vetter, 
loc. cit., p, 99. —Burns.—Morgagni, Ep. anat., m.18 to 2, 28, 30, ep. 53 to 9.—Cor- 
visart, p. 61, 87.—Testa, loc. cit., vol, iii. ch. xvi. a. 7, 8. p, 261-367. . A 

$ Laennec relates several cases ofthis abnormal arrangement (De Pauscultatio 
visart, Testa, Burns, Creysig, and Laennec, thatpoZypi, orrather fbrinous conere=" 
mediate, vol. ii. p. 344) whic 
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tions, may form, during life, in the heart, asin: RSG portions of the sanguineous 
system ; but he ulso adopts Creysig’s theory, and regards them as resulting from’ 
an effusion, which occurs after inflammation of the inner membrane of the heart»? 
Phese concretions are most generally free from all adhesions, at least organic # 
but sometimes also they are perfectly organized, and have numerous vessels 
injected in bright red or black. This important fact, of which Bouillaud has 
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1st. The form of the heartis more rounded ; this is sometimes met 
‘ with alone, but is usually attended with several other anomalies 
“already mentioned, or which remain to be described, as prolapsus, 
ji perpendicular position, &c. 

2nd. The deep fissure of the summit of the heart, to which our 
jremarks on the preceding anomaly apply. 

The accidental anomalies in the external formation are principally 
{the solutions of continuity, which must not be confounded with those 
ıwhich are congenital, for the latter implicate the inner form, and they 
teonzsist essentially in anomalies of the connection of the two portions 
(of the heart. 

Solutions in continuity of the heart are /issures or wounds. s 

Fissures* occur most generally after those pathological changes 
vwhich supervene in the substance of the heart itself, or in the arterial 
ftrunks. They less commonly depend on external injuries, which do 
ınot directly affect the substance of the heart, but act either on the 
Fparietes-of the thoracic cavity, or on the orgaus within it. 

Ist. The changes in the substance of the heart giving rise to fissures, 
sare produced prineipally by inflammation, ulceration, and gangrene,7 
vwhich soften this substance,f and gradually destroy it in one or more 

arts, so thatthere is finally a solution of continuity during the systole 
tor the diastole.. One can imagine that this species of fissures is 
«equally frequent in all parts of the heart. 

2nd. Those on the contrary which depend on morbid changes super- 
“vening in the arterial trunks occur in some points more frequently than 
in others, and are probably more common in one sexthan in the other. 


Spublished two remarkable instances (Obs. ei cous. nonv. sur Pobliter des veines, in 
Ehe Arch. gen. de med., vol, v. p. 95, and 101), throws great light on the theory of 
he forınation of polypi of the heart, inasınuch as we can no longer doubt that 
‚heir organization takes place in the same manneras thatof the false membranes, 
nd depends on the same cause Pe NS 
 * Bland, Me&moir sur le dechirement senile du ceur, in the Bibliotheque medi- 
sale, vol.Ixviii, p. 364.—Rostan, Memoires snr lesruptures du caur injthe Nouveau 
al de medicine, vol. viii. p. 265.—A. J. L. Bayle, Observation de rupture du 
eur, in the Revue medicale, vol. iii. p. 96,— Carrier, Observation sur une double 
plure des parois du ventricule gauche du ceur, inthe Journ. univ, des sc. medi- 
tales, vol. xxxv. p. 358. 
+ Although, strictly speaking, gangrene of the heart is not impossible, it Is at 
sast so rare that those observers in whhom the fullest confidence can be placed have 
ötseenit, Thus Corvisart does not hesitate to say that no well authenticated cause 
fit exists, Most ofthe facts which have beenreported, being stated ina faithless 
nanner,should be received onlyafterstrict examination and admitted with distrust. 
sh is the very wise opinion of Bertin (Des malad. du ceur,, p. 408), who 
hinks that these facts should be considered as acute softenings of the heart 
ther than real gangrenous allections. aaa bE 
+ Laennee first called the attention of pathologists to softening of the heurt, of 
hich he admits two species, one where the substance of the han is more deep] 
oloured, the other where it is discoloured, or rather has a whitish or yellowis 
Re Pauscultation, vol. ii, p. 186). He asserts that he has found this soften- 
g in all cases of fever called essential, when he has attended to them, He does 
ot however consider this as a character of inflammation. Bertin thinks it is 
aused by inflammation of the heart, which Is acute when it is of a deep red or 
en hrownish, and chronic, when the muscular tissue of the organ is discolonred 
nd becoines pale or yellowish. LFD, 
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Thus the part of the heart most frequently ruptured istheleft ventriele, 
and this accident is more common in the male than in the female, 
because the ossification of the valves and the contraction of the arte- 
rial orifice, which is a consequence of it, are observed in the left more 
frequently than in the right, and in the male oftener than in the female. 
When this occurs, the substance of the heart is thinner less frequently 
than it is thickened and hardened. 

The normal difference between the right and left portions of the heart 
also accounts for the greater frequency of the fissures on tbe left side, 
since the right side is less tense and more extensive'than the other. 

The normal arrangement of the heart explains also why fissures 
occur in one part of the ventricles rather than in another. 

This point is commonly the place where the arterial trunk unites to 
the ventricle,* because there is no continuity in this place between 
the fibres of the heart and those of the arteries. 

The place where fissures occur most frequently, next to this, is the 
apex of the heart, as there the substance of the organ is thinnest. 

Contusions of the chest or the forcible penetration offoreign bodies, 
as of musket-balls, also tear the heart, even when the parts surround- 
ing this viscus are uninjured. 

Besides these fissures, which are visible externally and which 
pass through the heart entirely, there are others which are much 
less frequent, and where either the tendons of the venous valves oxthe 
fleshy pillars are detached from their points of insertion. The latter 
almost always result from violent efforts or emotions.r { 

Wounds of the heart are or are not attended with the presence of 
the wounding body. In both cases they pass through all the substance 
of the organ or affeet only its surface. Wounds attended with the 
presence of the foreign body are seen principally after musket-wounds, 
when the ball, not having power enough to pass through the heart, 
remains within it or probably insinuates itself by degrees, the wound 
eicatrizing behind it asitadvances. In both these cases the individual 
has sometimes survived so severe an injury, but this is rare.} 

Penetrating, cutting, or pricking wounds are always and almost 





























* Thisassertion is notcorreet. Ruptures of the heart occur always, or most? 
generally, toward the apex and the anterior part, that is, in thet hinnest part. In 
thisrespect, Rostan hasobserved that the disproportion of thediameter is such, that? 
often, when the diameter of the upper part of the ventricle is sixteen or eighteen 
lines, which he asserts is the greatest development which itcanattain, the ee is 
only two lines thick. Bayle has mentioned, that, of nineteen instances of rup 
ture of the heart, fourteen existed in theleft ventricle, principally its anterior fa 
near the apex, three in the right ventricle, one in the apex, and tlır other in the 
interventricular septum. In most of the cadavers the heart was remarkably so h 
and in some cases a brownish colour was observed around the perforation. These” 
two cirenmstances support Bertin’s opinion, who (Des maladies du caur) thinks 
that the preceding erosive inflammation plays an important part in these pet 
“ tions, as in those ofthe stomach and iintestines. Be. 

+ Corvisart, loc. cil., p. 256, De la rupture partielle dujcour, . ; 

+ We find an instance of the first case in the Dict. des sc. med. vol. iv. p. 2 
aud one of the seoond in Penada, Saggi sc. di Padova, vol. iii. part 2. p, 59, 





























ANGEIOLOGY. s6l 


immediately mortal.* In order toconceive of a contrary case, we 
‚must admit that the wounding instrument penetrates gradually.r 

$ 1325. Most of the deviations in form in the inner parts of the 
heart are congenital. They comprise, Ist, those which cause no de- 
angement except in the circulation of the blood; 2nd, those which 
lerange the formation of the blood. 
$ 1326. The deviations of form in the first class consist principally 
en the abnormal arrangement of the several orifices of the heart. 
Among these are: 
1st. The abnormal narrowness of the venous orifices of the ventricles.t 
his anomaly occurs most frequently on the left side, and is not rare. 
IChe mitral valve is then always thickened, more or less hardened, and 
ohften ossified. It is very doubtful if this anomaly ever be congenital. 
At least it is not so generally. 
2nd. The abnormal narrowness of the arterial orifices of the ventri- 
‚les. This congenital aberration occurS most frequently on the right 
&ide, and almost always results from a contraction, often also from 
ın adhesion of the valves. 


%* Wounds ofthe heart are generally mortal after a few moments, orat most some 
nours. Some wounded persons haye been known to survive one or five, seven, thir- 
sen, seventeen, and twenty days, after penetrating wounds. See the surgical 
ER ofthe article Ceur, by Begin, inthe Diction. abrege des se. medic., vol Y p- 
93. Swals 
‘+ Although it did not form a part ofourauthor’s plan to speak of the alterations 
nı the texture ofthe heart, wethink it necessary to say a word upon its hardening, 
ne theory of which appears to be intimately connected with that ofits hypertrophy, 
s polypi, and its softening, that is with itsirritation moreor less approaching to 
je degree usuallyeonsidered asınflammation. General hardening of the heart has 
ot yet been noticed ; but itmay be more or less extensive and sometimes invade 
on entire halfofthe heart. It is often confined to the internal or external face, 
here it is presented underthe form of incrustations. The fleshy columnsand the 
“eptum may also be the exclusive seat ofit. It presents several degrees. Simple 
Fypertrophy is the firstand ossification the last. Therearedifferentshades between 
Niese two extremes; sometimes the substance of the heart, ofa bright red colour 
nd almost healthy in appearance, resembles in hardness a fibro-cartilage, and 
sists or grates when cut: sometimes it Ban a cartilaginous density and 
jlidiry : again it it still harder andsounds like horn, as Corvisart says; sometimes 
I: resembles earth or sand (Bertin, Des mal. du czur, p. 401). ssifications of 
Wie heart are not rare in man, Meckel has collected several instances in his 


Knochen im Herze des Hirsches; in the Deuisches Archiv für die Physiologie, 
Fol. v.p. 113.—F. S. Leuckart, Bemerkungen über den Herzinochen des Hirsches; 
ame journal, vol. vi. p. 139.—We think it worthy of mention, however, that 
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3rd. The deficiency or adhesion of the valves, especially those of the 
ärteries, sometimes occurs, and is not generally congenital but acei- | 
dental. The absence of the valves is caused by their destruction by 
suppuration, and their adhesion results from inflammation and ossifi- | 


cation. | 

4th. An excess or deficieney in the number of ihe valves, which-is 
seen particularly, but yet seldom, in the pulmonary artery, and much | 
less frequently in the aorta. We find four valves more commonly | 
than two. | 

$ 1327. The essence of the deviations in form of the second division ! 
is an abnormal communication between the systems of red and black | 
blood. They have no influence on the formation of blood, or when they 
possess it, the arrangement is such that the black blood becomes less 
venous or thered blood less arterial. In both cases the abnormal union | 
of both the systems of blood may take place in very different parts. 

Ist. The abnormal communication of the first kind depends, 

a. On the insertion of one, of several, or of all the pulmonary veins 
in the vena cava superior. We havea case of this kind before us. 

b. On the existence of an accessory pulmonary artery, which arises | 
from the ascending aorta,* 

2nd. The abnormal communications of the second kind oecur either 
between the auricles, or the ventricles, or in the large vascular trunks. ! 
Many or all these anomalies are not unfrequently combined in thessame 
subject.} | 

a. The most simple form is a single heart, consisting of one muscu- 
lar cavity. } I 

b. Next follows the formation where only one auricle and one ven- 
tricle exist, whence a single vessel, the aorta, arises, from which the 
pulmonary. artery branches off, while the pulmonary veins open into | 
the auricle, or even, by a formation still more abnormal, into the vena " 
cava superior. 

The formation is: more perfect when the heart is divided by aseptum } 
into two halves, and the aorta and the pulmonary artery arise by sepa- | 
rate trunks, but the septum is imperfect. 

c. In this case the septum of the ventricles and of the auricles is per- ! 
forated and the foramen ovale is open, which is the case most fre- 
quently; or, 

d. Ouly the septum between the ventricles is perforated, a more un- 
frequent formation ; or 

e. Only tbe foramen ovale is open; this is the most usual. 





* We have collected all the known cases of this anomaly, in the De monstros@ 
duplieitate, p. 55, and in Handb. der pathol. Anat., vol. ii. p. 134. 

Pine different degrees and in general most of the species of this class of ano- 
malies are Besoehed. in our Handbuch der pathol. Anat,, vol. i. p. 422-470, vol.ii, 

. 133, 134.—Farre, Pathological resenrches, Essay \, On malformations of the 
Ba heart, London, 1814.—J. C. Hein, De cordis deformationibus que san- 
guinem venosum cum arterioso misceri permittunt, Gottingen, 1816. 
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- The septum of the ventricles is perforated generally in one determi- 
| : nate place, viz. the base ; so that sometimes the aorta, sometimes but 
more unfrequently the pulmonary artery, arises from both ventricles ; 
in the latter case the aortaarises as usual, butforms only an ascending 
Portion, and terminatesin the left subclavian artery, and the descending 
_ aorta comes entirely from the pulmonary artery. 
_ — The interauricular septum is frequently developed imperfectly, that 
is, its formation has not followed the course mentioned above ($ 1305), 
but the pressure of the left auricle can then complete it; so that the 
 passage of the blood from this auricle into the right becomes impos- 
_ sible. Sometimes however, but more unfrequently, from the absolute 
or relative smallness or deficieney of the valve of the foramen ovale, 
this opening is so large, that the right and left auricles communicate 
freely. This continuance of the foramen ovale is more unfrequent than 
' the perforation ef the septum, although its imperfect closure, produced 
in the manner stated above ($ 1305), is an anomaly still more frequent 
| than this. 
- The abnormal arrangements of the large vascular trunks, which 
_ _ render the hematosis imperfect, are, 
f. The obliteration or the considerable contraction or deficieney of 
- the pulmonary artery, states which commonly but not always attend 
- one of the anomalies mentioned above. 
9. The continuance ofthe arterial canal, which seldom occurs alone, 
"but is generally attended with one of the anomalies already described 
or which remain to be mentioned. 
-— h. The existence of a second pulmonary artery, which arises from 
the right ventriele and terminates in the aorta. Finally, 
_ = Thetransposition of the origins of the arterial or venousttrunks, viz. 
i. The origin of the pulmonary artery from the left and of the aorta 
u from the right ventricle, while the venous trunks empty themselves in 
their proper places.* 
 —  k. The insertion of the veins of tbe body into the left portion .of the 
I heart, or into the pulmonary veins, or frequently into the pulmonary 
Fartery. This occurs in different ways. We have before us a prepara- 
‚tion where the large coronary vein of the heart, instead of terminating 
„in the right portion, opens into the left auriele of the heart. In another 
Fease, the vena azygos is divided near the heart into two branches, one 
which goes to the right, the other to the left auricle, Sometimes 
the pulmonary arteries evidently anastomose with the azygos vein, 
j _ The pbysiological influence and importance of these anomalies are 
not the same, 
_ In the first point of view, we may state it as a principle, that the 
Fürst six arise because the formation of the heart is arrested at an early 
} period of development, and because it is arepetition of the formation of 


> 


_* Tiedmann has described and figured a case of this anomaly in the Zeitschrift 
für Physiologie, ch. i. p. 111, pl. Tehg. 9. d nn 
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the heartin some of the lower classes of animals, particularly the crus- 
taceous animals, the mollusca, and the reptiles. The others are nor- 
mal in no period of life, but belong to the class of anomalies which 
affect the quality of the organs. 

Hence also why the former are more frequent. The influence on 
the hematosis is much more injurious, the greater the mixture of the 
black and red blood: it is very slight either when the abnormal com- 
munication is merely by the small vessels (%), or when tbe communi- 
eation is interrupted by the arrangement of the parts at the moment 
when it might be injurious: this occurs in most cases where the fora- 
men ovale becomes open. The derangement is very great in other 
cases. 

The effects which result from them are, frequent recurrence of asth- 
ma, extreme weakness of the voluntary muscles, great debility in the 
nervous system, often a defect in nutrition and development, and a blue 
colour of the body. Death usually supervenes in the early periods of 
life, although in a few rare cases the patient has lived till the age of} 
fourteen. Atcertain periods, especially during dentition and at the age 
of puberty, the symptoms recur more frequently and with greater vio- 
lence. The cause of these symptoms and the essence of the derange- 
mentis, the mixture of venous with arterial blood and the distribution } 

-of this mixed blood in the body ; they arise sometimes, as for instance ) 
when the pulmonary artery is entirely closed or does not exist, ortwhen 
the pulmonary artery arises from the left ventricle and the aorta from ! 
the right ventriele, because the organs of the body receive pure venous | 
blood. B 

From the blue Colour of the skin, which depends upon the venous | 
blood not being changed into arterial blood,* this disease has been 
termed cyanopathia (morbus cerulous, cyanopathia, cyanosis).t 


* Bertin has very properly remarked that this explanation cannot be admitted 
for three reasons: st, because eyanosis did not exist in cases where the right an 
left heart communicated; 2nd, because it did exist in other cases where this com- 
munication did exist; 3rd, because that if the blue colour of the skin was produced 
by this deviation of formation, it ought to exist also in other parts, which is not 
the case. Besides, as Fouquier justly remarks, the skin of the fetus, in which 
only black blood circulates, is not blueish. Bertin thinks then that the blueish 
colour of certain parts, in different individuals where tbe two hearts commu 
nicated, depends on the stagnation ofthe blood in the right cavity and in the venous 
system, wbich isinamannergorged with it; tbis explanation seems more rational 
inasmuch as this anomaly in the formation of the heart is often attended with 
contraction ofthe orifices or ofthe pulmonary arteries. a FB 

+ Kwiatkowski, Diss. actiologiam morbi carulei amplificans, Wilna, 1816, 
Hein, Diss, de islis cordis deformationibus gquesanguinem venosum cum arterio 
misceri permiltunt, Gottingen, 1816.—J. F. Meckel, Essai sur les vices de confor. 
mation du caur qui s’opposent & la formation dusang rouge; in the Journ. c0 
plem. des sc BL, vol. iii, p 224-301.— Gintrac, Observations el recherches sur 
cyanose, ou maladie blue, Paris, 1824.—-Louis. Observationes suivies de quelque 
considerations sur la communication des cavites droites avec les caviles gauches 
caur; in the Archives gdnerales de medecine, vol. iii. p. 325, 485, 
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ARTERIES OF THE BODY OR OF THE SYSTEM OF THE AORTA. 


CHAPTER I. 
GENERAL EXPLANATION OF THE SITUATION OF THE TRUNK. 


$ 1328. The aorta arises most generally and with but few excep- 
tions by one single stem from the upper part of the left ventricle. At 
its origin the fibrrous membrane is much thinner than in the rest ofits 
9 extent; but it is not entirely destitute of this membrane, the thinness 
of which is supplied by the muscular fidres of the heart, which extend 
some lines over the valves of the aorta, and the triangular spaces 
which exist between them. At its base are three sinuses, which cor- 
"respond to the valves. It goes to the right, first its right side, and 
“then the whole artery passing behind the pulmonary artery, which 
covers its origin : it comes afterwards on the right side of this artery, 
sand describes a curve before the vertebral column, which is called its 
sarch (arcus aort@). The transverse portion of this arch, the part be- 
‚Itween the right and left sides, is situated opposite the u and fourth 
tdorsal vertebr. 
At theorigin ofthe arch the aorta is entirly ehelargatt in the pericar- 
dium;; but it gradually leaves this membranous sac; so that most of 
‚the archi is entirely loose. We observe on the left the Pulmonary artery, 
' which proceeds along the lower part of the arch of the aorta, behind it 
Ithe right branch of this artery, .on the right the vena cava superior, 
#and in front the sternum. 
In old age, the lower and ascending part of the arch of the aorta is 
more or less dilated:: it does not form a perfect eylinder; but it advances 
farther and projects more to the right than iu early life. This change 
tobably depends on a mechanical cause,—the continual impulse of the 





i The central part of the arch of the aorta is situated before the lower 
extremity of the trachea, and the curve terminates behind the left 
"branch of the pulmonary artery and the bronchia of the same side, in 
'hich place the direction of the artery changes and proceeds from above 
downward. 
The ascending part of the arch is situated on the right of the verte- 
"bral column, the transverse portion directly before it andthedescending 
Portion on the left: the latter is situatedin the posterior mediastinum, 
ı1 2 
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The trunk of the aorta remains on the left of the vertebral column 
in all its extent. 
The ascendiny portion of the aorta in the cavity of the thorax, called 
the thoracice aorta (aorta thoracica), is directly covered on the left by 
the inner wall of the left pleura, on the right by the esophagus, and 
forward first by the left bronchia, then by the posterior part of the 
pericardium. 
At the diaphragm the aorta separates from the esophagus behind, 
passesthrough a special openingin this muscle (hiatusaorticus) ($ 1 072), 
comes into the abdomen, and is called the abdominal aorta (aoria 
abdominalis). The latter descends as far as the fourth or fifth Jumbar 
vertebra, where it divides into two branches. It is attended on the 
right by the vena cava inferior, rests behind on the lumbar vertebrz, 
and is covered both before and on the left by the peritoneum. 
Above and below, it divides in an analogous but not in the same 
manner, since it gives off, 1st, atitstwo extremities, the vessels which 
go to the extremities ; 2nd, and besides, at the upper extremity, the } 
carotid arteries; 3ärd, at the lower extremity those which supply the 
pelvie viscera with blood. 
The vessels of the thoracie and abdominal viscera, and most of those ! 
which are distributed to the parieties of the thorax and abdomen, arise 
directly from the part between its two extremities. 
That part of the aorta between its origin from the heart and that of! 
the left subelavian artery ($ 1335),is called the ascendiny aorta (aorta 
ascendens), the remaining, the descending aorta (aorta descendens).. | 
$ 1329. The aorta rarely varies from this general arrangement, 
Nevertheless it may, in the following modes :* ; 
ı1st. The slightest aberration is when the aorta goes backward too 
soon, passingimmediately on the right bronchia. 
Then it sometimesreaches the left side, gliding behind the esophagus } 
and the trachea, as we have observed ; + sometimes it remains on the } 
right in a greater or less extent of the vertebral column, for instance, } 
to the base of the chest. 
This anomaly may be considered as the first degree of the lateral 
inversion of the aorta, in which its arch curves more or less from left 
to right instead of deseribing its usual curve from right to left. 
The arteries which arise from it are also modified in a similar man- 
ner; for we sometimes find four trunks; sometimes an innominata 
trunk exists on the left side and two other trunks on the right, | 
2nd. The anomaly is greater when the trunk of the aorta tends to 
divide. This deviation of formation presents several degrees. | 


*O. Bernard, Bies, de arteriarum e corde prodeuntium aberrationibus, Berlin, 


818. . 
+ This anomaly has been seen also by Abernethy (Phil, trans., 1793, p. 59-63), 
andtwice by Caillot (Bullet. del’Ec. de Med., 1807, p. 21-28). ; z 
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a. Sometimes the aorta is single at its origin ; but, some inches far- 
ther, it divides into two trunks, which pass one before,the other behind, 
the trachea, and afterwardsunite to give rise to the descending aorta, | 
forming in this manner a ring around the air passage. Hommell has N 
described a curious case of this kind. ' 
b. A greater degree of this deviation of formation exists asin the 
case reported by Malacarne,* Infact the aorta is single at its origin ; 
_ but from this point even, its increased size, its oval form, and its five 
valves, indicate a division which occurs almost immediately. The 
two branches on the right and on the left give off, first the subela- 
vian, then the external carotid, and finally the internal carotid artery; 
they remain distinct from each other for about four inches, and then 
they unite to form the descending aorta. ö 
This division of the largest artery of the body is curious in this 
respect, that it is evidently a repetition of the formation of reptiles, a 
elass of animals in the different orders of which these anomalies con- 
stitute the normal state. It leads also to the third kind of anomaly. 
3rd. In this species of anomaly there is no arch. The aorta divides 
‚at its origin into two trunks, one right and ascending, which produces 
the subelavian and carotid arteries; the other descends and is the 
pectoral and abdominal aorta.t 
$ 1330. The aorta presents anomalies not only at its origin, but 
also in the rest of its course. Thus, the lower extremity of the arch 
is sometimes very much contractedf or entirely closed$ in a slight 
extent; and although the artery does not divide in this place into two 
large trunks, the circulation however continues by collateral vessels, 
which are very much enlarged. 
Similar anomalies are observed also, but less frequently, in the lower 
‚ part of the aorta. Thus sometimes the artery bifurcates higber than 
Fusual, to give rise to the primitive iliac arteries, which, before they 
Büvide into two large trunks, communicate by a transverse branch.|| 


_CHAPTER II. 


* ARCH OF THE AORTA. 

u 

-$ 1331. From the arch of the aorta, or from the ascending aorta, 
Sarise first, the coronary arteries of the heart ; next at a certain distance 
irom tlıem, the arteries of the upper extremities and of the head, which 
come from its upper and transverse part. 


- # Osserv. dichirurgia, vol. ii. p. 119, tab. i. f. 1, 2—-Auctuarium obs. et icon, ad 
tteol. Padua, 1801, tab. iti. 
- + Abhandlungen der Joseph. Akademie, p.i. tab. vi. 
 # Paris, in Desault, Journ. de. chir „vol. ii. p. 107, 110. 
3 Steidele, Sammlung chirurgischer Beobachtungen, vol. ii. p, 114, 116, Gra- 
ham, in the Med, chir. trans., vol.v. no xx,— Cooper, in Farre, loc. cit,,p, 14. 
1 Petsche, Syllog. obs.anat,select., $ 77. 
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ARTICLE FIRST. 


























I. CORONARY ARTERIES OF THE HEART. 


$ 1332. The coronary arteries (A. coronarie, cardiace) arise directly 
above the origin of the aorta, and normally above the upper edge of} 
the semilunar valves, so that their orifices, which correspond to the 
central part of these valves, are not closed when these valves are 
pressed against the parieties of the aorta. There are usually two,and 
not unfrequently three ; the third, which is generally smaller than the 
others, then arises, not above a special valve, but above and very 
near one of those to which the other two correspond. We once have} 
found four coronary arteries, of which the two supernumerary arteries } 
were much smaller than the others, and only branches prematurely 
detached from them. 

A single coronary artery is much more rare. We have seen this 
anomaly which however is indicated by the less distance between the 
origins of the two arteries in some subjects, orin the extreme smallness 
of one of these vessels, the branches of which are entirely replaced by |} 
those of the other.* The existence of one coronary artery is curious,} 
as it establishes a relation with the normal formation of the elephant.} 

But however this may be, each ventricle has a coronary artery which} 
almost exactly corresponds to it. £ | 

& 1333. The right, upper, or anterior coronary artery (A. coronaria 
anterior, s. inferior, s. dextra) is generally but a very little larger and 
rarely smaller than the left. It arises from the anterior part of the} 
aorta, above the anterior valve, passes under the pulmonary artery, 
between the upper part of the right ventricle and the right auricle, 
being covered by the latter, goes forward to the right, and downward 
in the groove at the base of the heart, turns around the pulmonary 
auricle, and thus arrives at the lower face of the heart, and terminates 
in the inferior groove of its septum. | 

In its course it gives off at right angles, both on the right and left 
sides, several branches, which are often very much curved. 

The right branches are smaller, and are distributed to the righ 
auricle; the left, which are larger, go to the right ventricle, and 
descend longitudinally on its surface to its apex. 

The longest of these descends in the inferior groove of the septum 
where it anastomoses by several branches with the left coronary 
artery. 

Other ramifications always exist, which are smaller, and are dis 
tributed on the anterior part of the left ventricle, and also commu 


* Barclay (loc. eit., p. 6) hasseen the right coronary artery so small that it did 
not extend R the left % ar as the septum, and was replaced on this side by the 
transverse branch of the left coronary artery. 
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nicate with those of the left coronary artery on the flat side of the 
haart. 

This artery belongs principally to the right half of the heart. 

$ 1334. The left, upper, or posterior coronary artery (A. coronaria 
Sinistra, s. superior, Ss. posterior) is generally smaller than the preced- 
ing, and arises between the left auricle and the posterior side of the 
pulmonary artery, almost always above the left sigmoid valve. It 
descends on the left, between the auricle and the pulmonary artery, 
and, having attained the groove at the base of the heart, divides into 
two or three larger branches. 

Of these one, which is anterior and longitudinal, soon separates into 
several considerable branches, and descends along the upper groove 
‚of the septum to the apex of the heart. In its whole course it gives 
' off branches which anastomose with those of the right coronary artery 
“on the upper face of the right ventricle. Some of the large branches 
"which come from it are distributed on the upper face of the left ven- 
!tricle. 

The second branch, which is transverse, goes backward in the groove 
sat the base of the heart, below the left auricle, and gives off several 
branches, which go to the upper face of the left ventricle. Thelargest 
tdescend along the smooth posterior edge of the heart, some on its 
\upper and others on its lower face, 

Finally, theleft coronary artery terminates by several small branches, 
‘which disappear on the lower face of the left ventricle. 

These ramifications, like the preceding, anastomose with the other 
Übranches of the left coronary artery and with those of the right which 
meet them, 


ARTICLE SECOND. 
u 
OF THE ARRANGEMENT OF THE LARGE TRUNKS WHICH ARISE 


pericardium, the mammary glands, and the en 
There are usually three trunks, which arise a few lines distant from 
ach ‚other, the common trunk, or the innominata artery (truncus com- 
Nunis, 5. innominatus), from whence arise the right subelavian and the 
Fight carotid arteries, the left subelavian and the left carotid arteries, 
Ihe innominata artery is situated farther to the right and in front of 
he Bas ; the left carotid artery in the centre and a little farther 
; finally, the left subclavian artery most on the left and farther 
than the other two, 
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After birth the origin of the left subelavian artery sometimes but not 
always occupies the highest part of the arch of the aorta, while in the " 
foetus it arises the lowest. So likewise in the foetus the innominata 
artery occupies the highest part of the arch of'the aorta,* The inno- | 
minata artery, in ascending from left to right, is situated in front of 
the trachea. It is separated from the vertebral column by the longus 
eolli muscle, and from the sternum by the sterno-thyroideus and by 
the left subelavian artery at its side. It is most generally an inch | 
long, rarely longer: sometimes, however, it is two inches long, and | 
then the trunk reaches the inferior edge of the thyroid gland. 
The left carotid artery arises more perpendicularly on the left side | 
along the trachea. 

The right carotid and right subelavian arteries are shorter than the 
synonymous arteries on the left side. | 

The diameter of the vessels of the two sides is the same, or at least } 
those of the right side are but little larger than those on the left. 

The innominata artery usually arises at the side of the left carotid ! 
artery; the left subelavian artery arises from the aorta, at some dis-) 
tance from the latter; but the interval between them is not always 
very great. 

The above-mentioned arrangement is the most common ; we may 
then consider it as the normal arrangement. Frequently however, at 
least once in eight times, F the number of the trunks given off from! 
the arch of the aorta varies. This number may be increased or*dimi- 
nished. In the former case, vessels, which are generally branches, ! 
arise directly from the arch of the aorta; in the latter case, one of the 
three primitive trunks or frequently all of them are blended with eäch 
other and form but one.t 





* Sabatier first pointed out this difference. (See his Memoire sur les change- 
mens qui arrivent aux organes de la circulation du fetus lorsqu’il a commencdü 
respirer; in the Mem, de U’Institut; sc, phıys, et math., vol.iii. p, 342.) We are 
however satisfied, by numerous obseryations, that it isnot by any means constant, 
Thus most anatomists have disregarded it. Portal even asserts the contrary (loc, 
eil,, p. 185), for he states “that the trunk of the left subclavian artery opens into 
the aorta a little lower than the other two trunks ” 

+ Bichat’s assertion that “ the arrangement of these arteries is butslightiy sub- 
ject to variation” is incorrect. Haller makes almost the same statement, and 
with no more foundation. Nor is Barclay more correet in asserting that ‘the 
cases are rare where a vertebral artery, a thyroid, a thymic, a perichrdiac, or an 
internal mammary arise from tlıe arch.’” Only the anomalies of the internal 
mamnıary artery are rare. F en , 

+ Besides all insulatcd descriptions of the anomalies in the trunks which arise 
from the arch of the aorta, we may consult the Fol lomuE works, in which this 

uestion has been specially examined, and in a more or less general manner :— 
Beh mer, De qunluor et quinque ramis ex arcu aort@ provenientibus, Halle, 1741.- 
Neubauer, Descriptio anatomica arteri@ innominate et Ihyroidee ime, Jena, 1772. 
— Huber, De arcus aort@ ramis; in the Act. Helvet., vol. viii. p. 63-102,— Walte 
‚Sur les maladies du caur; in the Nouv. Mem. de Berlin, 1785, p. 57.—Malncarn 
Oss. sopra aleune arterie del corpo umano nello stalo preternalurale e nello 
morboso; in the Osservaz. di chirurgia, ii. Turin 1784, p. 119. —Ryan, De guaruma 
arteriarum in corp. hum. distributione, Edinburgh, 1810.—Koberwein, De vaso- 
rum decursu abnormi, Wittenberg, 1810, 
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& 1336. The number of the primitive trunks is increased more fre- 
quently than diminished. Most frequently we find four trunks, one 
ümore than the normal number. ; 

This anomaly does not always occur in the same manner. 

$ 1337. Our observations on this subject are principally as follow : 

1st. Most generally the left vertebral artery, which is normally a 
Jranch of the subclavian artery, arises directly from the aorta. This 
8 the most common anomaly.* Notwithstanding the abnormal 
srigin of the left vertebralartery from the arch of the aorta, thenumber 
Ef trunks is not increased ; because at the same time the left carotid 
ery passes to the right and becomes a branch of the innominata 
rtery. This arrangement is remarkable, for it announces an effort 
sending to bring the anomaly to the normal type of formation. 

'2nd. After this variety, the most common is that where the inferior 
Ayroid artery, or a portion of it, which is always the thyroid portion, 
frises from the arch of the aorta. This anomaly occurs on the right 
de more frequently than on the left, and this vessel then arises, like 
left vertebral artery, between the innominata and the left carotid 
irtery. 

Besides these, we sometimes see coming from the arch of the aorta, 
}ı no determinate place, and most generally a little before tlıe large 

nks, and not on the same line with them, 
rd. A thymic artery (A. thymica), or 
-4th. An internal mammary artery (A. mammaria interna). 

"Less frequently, four trunks arise from the aorta, when the right 
Iıbelavian artery comes directly from the arch of the aorta. We here 
ıd many differences. 

Jöth, The right subcelavian artery arises farthest to the right, or 


D 


* Bichat is also incorreet in BayLuE, that this anomaly is more rare than an 
case in the number ofthe trunks of the aorta bya most inferior thyroid artery. 
tier goes even farther, for hedoes notmention itatall, although he states seve- 
Mother anomalies which increase the primitive trunks of the ärch of the aorta 
nat. vol. iii. p. 7). Portal also is silent in regard to it, and only mentions. the 
fision of the trunk of the innominata among the causes which increase the 
inber of the arteries given off directly by the arch of the aorta (Anat. med. vol. 
9.155). In fact, in another place he states that the left vertebral artery arises 
wectiy from the aorta; but he adds, contrary to what is the fact, that this ar- 
ement is very rare. Monro does not mention it when treating of the anoma- 
the trunks which arise from the arch of the aorta (Outlines, vol. ili.p. 276, 
9), although he speaks of them when treating ofthe varieties of the subelavian 
€ 5 tioc. eit.,p: 301), Semmerring, on the contrary, very properly seems to 
t as the most freqnent anomaly, and ınentions it as the first case where four 
arise from the arch of the aorta. Boyer (Tr. d’anat.,vol.iii.p. 41) asserts 
origins of the left vertebral and of a most inferior thyroid artery are equally 
mon and just as frequent. It has been asserted that this anomaly was more 
in the south of Germany than that of the origin of the right subelavian artery 
from the aorta. We are satisfied froın observation that this is incorrect ; 
@ cannot agree to it, because other anatomists of great authority, particularly 
Ic, an. fase. vi. p. 1), Neubauer (Zoe. cit., p.287), Semmerring and Boyer 
3 25), assert exactly the contrary, and it is refuted by eh the 
% Pre — which mention the different anomalies in the trunks of 
aorta, j 
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- 6th. This, which is much more common, arises farthest to the left, 
below the left subclavian artery. 
Between these two formations there are several degrees; for the 
right subclavian artery arises 
7th. Between the right and left carotid arteries; sometimes 
sth. Between the left carotid and the left subclavian artery. 
Of these five anomalies, in all of which the right subclavian arte 
is insulated from the right carotid, the second is undoubtedly the mosf 
frequent. When it exists, the right subclavian artery generally passeg 
between the esophagus and the trachea, seldom before the latter, and 
goes to the right arm. 
9th. This division of the innominata artery is sometimes attended 
with the transposition of both carotid arteries; so that 
10th. First the left, then the right carotid artery, next the left sub 
clavian artery, and finally the right subeclavian arise; or 
ılth. Both of the carotid arteries and the right subelavian arter 
arise in their normal places, but the origin of the left subelavian artery 
is farther to the right. 
But the separation of the right subclavian artery from the righf 
. earotid does not necessarily increase the number of the trunks; fo 
then both carotids are usually blended into one trunk, an arrangemen#f. 
to which may be applied our remarks upon the analogous unioMe 
occurring when the vertebral artery arises directly from the arch di 
the aorta. x BR: 
$ 1338. More rarely five trunks arise directly from the arch of ie} 
aorta. When this occurs, u: 
12th. The aorta gives off, besides the usual three trunks, the le 
vertebral artery, and the right internal mammary artery;* or, 
13th. It gives off a right inferior thyroid artery,+ or, the innom# 
nata artery divides into the right subelavian and right carotid artery 
the former arising farthest on the right; and besides, N 
14th. The left vertebral artery,t or the right inferior thyroid artery. 
arises directly from the aorta; or, 
15th. The right subclavian artery arises below the left, at the sam 
time that the trunk of the innominata is divided into thesubelavian an 
carotid arteries, and that the left vertebral artery arises directly fro 
it.|| Finally, sometimes, although seldom, instead of three trunks, 
16th. We have six. The aorta then gives origin to the right sut 
clavian and carotid arteries, separately ; the right vertebral arte 
arises between them, and the left vertebral artery springs directly fro 


* Behmer, loc. cit.; in Haller, Coll. diss., vol, ii, p. 453. M 
+ We have seen this anomaly twice, Pr; 
+ Loder, Nonnull. arter. variet., Jena, ] Wa 

$ Petsche, in Haller, Coll, diss., "vol. vis 

| Koberwein, De decursu vasorum lan, “Wittenberg, 1813, 
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fthe arch of the aorta, between the left carotid and subclavian 
sarteries.* 
$ 1339, The number of the trunks is diminished in several modes, 
17th. The left carotid artery is a branch of the innominata, or, 
18th. It arises by a common trunk with the subelavian artery of 
tthe same side; or, 
19th. The first trunk divides into the two carotid arteries, the 
ssecond into the two subclavian arteries ; or, 
20th. The right trunk is the right subelavian artery, the left is the 
common trunk of the left subelavian and the two carotid arteries. 
The last anomalies are as rare as the first is common. Our obser- 
wyations have proved that the latter and the distinct origin of the left 
wvertebral artery, are the most common. 
$ 1340. Sometimes, when tbe number of the trunks is neither in- 
ecreased nor diminished, their arrangement variesfrom the normal state, 
4Abnormal unions and divisions then exist, of which the priucipal are, 
21st. The innominata artery is divided, but thetwo carotids arise by 
#2 common trunk, which is implanted in the arch of the aorta, between 
the two subclavian arteries. 
22nd. The innominata artery is divided on the right side into the sub- 
selavian and carotid arteries; but on the left side both of these arteries 

‚Hsarise by a common trunk. The preceding formation leads then to a 
"total inversion of the origin of the vessels. 
23rd. The innominata artery is divided, but we find a common trunk 
or both carotid arteries, and 2nd, one for the left, and 3rd, one for the 
“ight subelavian artery, which then arises farther from the left side 
than usual, most generally below the left, and goes to the right upper 
®xtremity, passing before or behind the trachea, and most commonly 
le esophagüs, 
24th. The innominata artery also gives off, besides its usual 
ranches, the left carotid artery; but the left vertebral artery then 
ses directly from the arch of the aorta, between the other two 
runks. 

 $1341. Finally, the least possible anomaly is where only the relative 
Wituations of the larger trunks which come from the arch of the aorta 
te changed; they are, 
ist. The trunks arise uncommonly near each other. The left 
totid artery then most generally approaches the innominata. This 
maly makes the transition to the union of the two carotids into one, 
n, but more rarely, the left carotid artery separates from the inno- 
linata, while tbe left subelavian artery approaches it. This anomaly 
ads to another case which is rarer, where the left carotid and left 
belavian arteries arise by a common trunk. 


_# This anomaly has been seen by F, Müller, formerly demonstrator at Copen- 
jagen, who communicated it to me. 
rot. 1. KK 
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Sometimes also the three trunks are so near each other, that they 
in fact arise from the same surface, or form but one stem. This ano- 
maly evidently makes the transition to that where the aorta divides, 
directly after its origin, into an ascending and a descending trunk. 

2nd. The distance between the origin of the trunks is sometimes un- 
usually great. Thus we have found in a child two years old, the left 
carotid artery nearly au inch distant from the innominata ; the left 
subclavian artery was also nearly an inch from the left carotid; the 
arch of the aorta was extremely sharp, and the left carotid artery arose 
from the angle formed by the union of the right and left portions. 


ARTICLE THIRD. 


PRIMITIVE CAROTID ARTERY. 


81342. The primitive or common carotid artery (Carotis primiliva, 
Ss. cephalica) ascends along the trachea, which generally separates that 
of the right and left sides. It usually extends to the upper extremity 
of the larynx, where it bifurcates, at some distance from the angle of 
the lower jaw, and seldom behind it. [t is situated very superficially, 
especially its central part, so that it is most easily found there. Itis 
covered before by the sterno-cleido-mastoideus, the sterno-hyoideu and 
the omo-hyoideus muscles ; the internal jugular vein and the pneu- 


mogastrie nerve are on the outside, and a little in front of it; the latter 


is situated between the two vessels ; inside are the trachea, the larynx, 
the thyroid gland, and also the esophagus; behind it is the cervical 
portion of the great sympathetic nerve, the longus colli and rectus 
capitis major muscles, and the inferior thyroid artery, which separate 


it from the vertebral column. The inferior thyroid artery seldom passes /f$ 
before it. The primitive carotids are generally situated on the two ! 


sides of the trachea, the right a little more forward than the left ; but 
sometimes, particularly at their lower parts, they are placed somewhat 
before this canal. The right carotid artery assumes this arrangement, 
especially when the innominata arises unusually far on the left, and 


the left when it arises from this trunk. In both cases the arteries cross | 


the interior face of the tracken. These anomalies should be known, 
as they endanger the carotid arteries in the operation of tracheotomy. 


The primitive carotid is enclosed with the internal jugular vein and | 


the pneumogastric nerve, in a very firm cellular sheath, 

8 1343. From the primitive carotid artery arise only small and in- 
constant vessels, which go to the surrounding parts, but sometimes, 
and not unfrequently, it gives off, especially on the right side, the su- 
perior or the inferior thyroid artery, either wholly or partially ; the lat- 
ter is more common, The origin of the inferior is, in this case, towards 
the lower part; that of the upper, near the upper end of the artery. 
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$ 1344. The common carotid artery divides, generally as high as 
the upper edge of the thyroid cartilage, into two branches, one of 
which, the internal carotid, supplies the brain and the eye, while the 
other, the external carotid, belongs to the upper part of the neck, the 
' skull and the face. It sometimes bifurcates much higher up, opposite 
the upper extremity of the styloid process, but not till it has given off 
the larger of the longer branches of the external carotid.* This 
 arrangement is very analogous to that where the primitive trunk does 
not divide into two large branches, but having given off the branches 
of the external carotid artery.t This anomaly consists evidently in 
the premature division of the trunk, while its branches are given off 
too soon. In some few cases the division extends much farther, and 
‚attains even the trunk of the primitive carotid. This trunk then 
' begins to divide very soon, and it sometimes bifurcates, opposite the 
'sixth cervical vertebra, but the two branches remain connected with 
(each other.t 

The distance between the place of bifurcation, and the thyroid car- 
Itilage is the same at all periods of life :$ but the distance between the 
\bifurcation and the angle of the lower jaw is much greater in the child 
than in the adult, on account of the development of the teeth, so that 
“during early life the two large inferior branches are loose for some 
(distance. 

These two branches ascend almost perpendicularly. Below they are 
‘situated directly at the side of each other. The internal is at first 
} more superficial than the external carotid, but it afterwards becomes 
ideeper. Their proportional volume is not always the same. The 
’ differences depend partly on the age, and partly on the distribution of 
the external carotid artery. 

In the first respect, the internal carotid artery is always larger than 
the external in infaney, on account of the size of the brain : in the 
$ second, the external islarger than the internal carotid in the adult, when 
Fit gives off the superior thyroid artery, and smaller than it, on the 
| contrary, when the latter comes from the primitive carotid, 

£ I, EXTERNAL CAROTID ARTERY. 


7 


8&1345,. The external carotid artery (Carotis externa, s. facialis, S. 
pericephalica) ascends, under tlıe posterior belly of the digastricus 

e of the lower jaw, is situated between the ear and the ascending 
branch of the lower jaw, where it is entirely covered by the parotid 
@land, and divides at the neck of the lower jaw into a supercial branch, 
\ which is the temporal artery, (A. temporalis), and a deeper seated 


 * Burns, Surgieal analomy, Edinburgh, 1811, p. 95, 96. 

+ Idem, ibid., p. 95. 

+ Idem, ibid., same page.—Weregret that the author does not say whether the 
anomaly existed on the twosides or only on one side, (perhaps the left ?) 

“zZ 17 Idem, ibid., pP» 379, 
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branch, the internal mazillary artery, (A. maxillaris interna). But it 
always gives off large branches, before it bifurcates, These branches 
generally detach themselves gradually, one after another. Sometimes, 
however, the external carotid artery forms a short trunk, which 
divides directly above the bifurcation of the primitive carotid into the 
large inferior branches, and the broad continuation of the trunk. 

$ 1346, Before bifurcating, the external carotid artery gives off 


branches principally in three directions ; forward, backward, and 
inward. - 


A. ANTERIOR BRANCHES. 


BE u u fa ar ee 


$ 1347. The anterior branches are the superior thyroid artery, the 
lingual artery, and the facial artery. 


I. SUPERIOR THYROID ARTERY. 
$ 1348. The superior thyroid artery (A. thyroidea superior) is the} 
lowest branch of the external carotid artery. Its origin varies; it] 
generally arises some lines above the bifurcation of the primitive | 
carotid; but it not unfrequently detaches itself at the bifurcation, or} 
below, and even from the truuk of the primitive carotid; sometimes | 
an inch below its bifurcation. 

Its size also varies, and it is in the inverse ratio of that of the in- 
ferior thyroid artery. When the latter is entirely deficient, the supe- | 
rior is much larger than usual;; it is on the contrary very small, when! 
the inferior thyroid artery is very large, or when the lowest thyroid 
artery exists. 

Sometimes, but unfrequently, it arises by a common trunk, with the? 
lingual artery, and in some subjects this trunk comes from the primi- 
tive carotid. 

On the other hand, we not unfrequently find the superior thyroid} 
‚artery double, because the branches which it generally gives off arel 
detached lower than usual. The arrangement and size of the left and} 
right thyroid arteries vary ; sometimes one of them is deficient, while 
the other is very large. | 

$ 1349. When the artery does not arise much lower than usual,} 

. nor from the primitive carotid, it always descends inward and forward, /#, 
being at first slightly concave above, and very tortuous. It sometimes ff, 
gives off a large branch immediately after arising, which detaches 
itself from its posterior and inferior part, and goes to the sterno-cleido-} 
mastoideus muscle. It then soon divides into an upper and a lowe 
branch. Sometimes it bifurcates near or even at its origin. A 

The upper or laryngeal branch (ramus laryngeus) arises from thı 
external carotid artery, according to our observations, once in eight 
times. It goes dowuward, forward and inward, on the thyroid cartilage 
and frequently gives branches to the omo-hyoideus, the sterno-hyo 

deus, the sterno-thyroideus, the hyo-thyroideus and the crico-thyroideus 
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muscles, which come sometimes from the lower branch, or directly 
from the external carotid artery : furnishes a large anastomotic vessel, 
which goes across the cricoid cartilage, and unites with the branch 
given off by the synonymous artery opposite ; finally it penetrates 
within the larynx, passing generally between the hyoid bone and the 
thyroid cartilage, sometimes, but more rarely, near the upper edge of 
the latter, by an opening which exists there, or even between the 
ericoid and the thyroid cartilages.* Having arrived at this organ, it 
distributes itself upon its internal membrane, and also to its muscles, 
anastomoses very frequently with the synonymous artery of the oppo- 
site side, and even sends ramuscules outside of the larynx, which com» 
municate on its surface with those of the other side, and with the 
ramifications of the thyroid branch. 
The inferior or thyroid branch (R. thyroideus) is the continuation 
‚of the trunk ; it sometimes furnishes many or even all the muscular 
branches which we have described as coming from the laryngeal 
branch ; but small twigs always arise from it and go to the middle 
‘and inferior constrictors of the pharynx and to the crico-thyroideus 
‘muscle. After which it descends downward into the thyroid gland, 
(and generally divides, at its upper extremity, into two branches, a 
| posterior and inferior, and an anterior and superior, which soon sub- 
‘divide., The former penetrates posteriorly into thethyroid gland, and 
! anastomoses along its posterior face with the branches of the inferior 
\thyroid artery ; the other proceeds along its upper edge, gives off con- 
‘siderable branches which expand on its anterior face, and anastomose, 
by very large vessels, with the synonymous branch of the opposite 
side. 
‘When the superior thyroid artery is divided into two separate trunks 
it often happens, but not always, as one might tbink from what seve- 
ıral anatomists say,t that the laryngeal branch is distincet from the 
ithyroid branch, and situated above it. Sometimes however, but very 
rarely, the superior tbyroid artery gives off only the trunk of the 
Imuscular branches and the laryngeal branch, 


nn} 


II. LINGUAL ARTERY. 


$1350. The second branch is the lingual artery (A. lingualis, s. 
ublingualis, s. ranina), which arises farther inward, most generally a 
w lines, and sometimes an inch, above the preceding, and rarely bya 


a 2 


_ * We have remarked that this is the most common arrangement; so that our 
servations in this respect agree with those of Mayer, (loc. cit.,p. 249), and with 
hat (loc. cit., p. 149),who both say that the en branch commonly pene- 
es into the larynx b Be between the hyoid bone and the thyroid cartilage. 
Murray (loc. cit., p. 11) indicates exactly these three PrngamanlN, but does not 
ay that the first is the most frequent. Sammerring (p. 131) EumReT neglects 
s, en a ofthe two which are less frequent. Sabatier (p. 115) men- 
‚ion e v “ 
f Mayer, (loc. cit., ’ 49) asserts, but wrongly, that the laryngeal always arises 
“quarter ofan inch above the thyroid artery, Sabatier (loc, cil.,p. 15) ; Semmer- 
fing (loc, cit., p, 131) ; Portal, (loc. cit., p. 159), 
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trunk in common with the superior thyroid artery, butmore frequently, 
and nearly once in seven times, with the facial artery. It is generally 
a little larger than that we have mentioned. 

This artery curves considerably, and its convex part looks upward, 
passes then directly over the large horn of the hyoid bone, goes hori- 
zontally forward, glides between the middle constrictor of the pharynx 
and the hyoglossus muscle, and then ascends towards the base of the 
tongue, where it recommences, and then goes horizontally forward, 
along the inferior face of this organ. j 

From its posterior part arise, 1st, several branches, which go tothe 
hyo-glossus muscle and middle constrietor of the pharynx, and which, 1} 
having passed through the latter, enter the digastricus and the thyro- 
hyoideus muscles, and the submaxillary gland; 2nd, a branch which 
goes downward and inward, between the genio-glossus and the genio-] 
hyoideus muscles directly on the hyoid bone, gives branches to these 
muscles, especially to the first, and anastomoses with that of the oppo 
site side. Itis called the hyoid branch (R. hyoideus). 

From the central ascending part arise one or more dorsal arteries 0 
the tongue (R. dorsales lingu@), which go downward to the posterior] 
part of the tongue, on the inside of the hyo-glossus muscle, ascend 
upon the back ofthis organ, and advance to the epiglottis. 

The lingual artery divides, in front of the hyo-glossus muscle, into 
a ranine and a sublingual artery. 

The ranine artery (A. ranina) is larger than the other, ahd is: 
eontinuation of the trunk. It extends deeply between the lingualis 
and genio-glossus muscles, proceeds forward, gives offseveral branche$ 
in its course,and finally anastomoses with that of the opposite side} 
behind the summit of the tongue, at the upper end of its frenum. 

The sublingual artery (A. sublingualis) is more external and mo 
superficial than the preceding. It passes over the mylo-glossus mug 
cle, between it and the sublingual gland, gives off branches to it, 
the hyo-glossus muscle, to the lingualis.muscle, and to the prope 
membrane of the mouth, passes over the mylo-hyoideus muscle, am 
anastomoses with the inferior maxillary branch of the facial artery. 

This artery sometimes arises from tbe facial. ' 



















III, FACIAL ARTERY. 


$ 1351. The third branch, the ‚facial or external maxillary arter 
(A. facialis, facialis anterior, angularis, ma.nillaris externa), varies if 
respect to its origin, size, and extent; it is commonly the largest q 
the three anterior branches of the external carotid, and supplies & 
the anterior part of the face, but sometimes also it extends only t 
the anmgle of the mouth, and the other branches are supplied from th 
temporal artery. There is scarcely a vessel which varies so much & 
this, even in the two sides of the same body. 



































ANGEIOLOGY. 379 


It passes under the posterior belly of the digastricus muscle to go 
to the angle of the lower jaw. In this place it proceeds first horizon- 
tally behind and within the inferior edge of the lower jaw, then goes 
obliquely upward and forward on the inside of this bone and of the 
upper jaw. 

It frequently gives off, directly above its origin, the inferior or 
ascending palatine artery (A. palatina ascendens, s. inferior), which 
usually arises from the ascending or inferior pharyngeal artery (4. 

" pharyng®a ascendens) ; we shall describe it with that. 

It then gives small ramuscules to the digastricus and stylo-hyoideus 
muscles. 

Fartber on, it gives off considerable branches which go to the sub- 
maxillary gland (R. glandulares), and goes forward in one of its 
grooves. Farther onward, it gives off one or more ramuscules to the 
pterygoideus internus muscle. 

It then furnishes the submental artery (R. submentalis). This arises 
near the lower edge of the lower jaw, and proceeds along it, directly 
below the attachment of the myJo-hyoideus muscle, and over the 

‚ anterior belly of the digastricus muscle, gives ramuscules to both of 

these muscles, anastomoses with the sublingual artery, and thus goes 
forward, where it communicates with that of the opposite side, on the 

ı centre of the lower edge of the lower jaw. Thence it re-ascends into 

!the substance of the lower lip, to which it gives twigs, as also to the 

ı skin of the chin, and anastomoses with the descending branches of the 

‘coronary artery of the lower lip, and also with those of the inferior 

‘dentar artery, which emerges from the mental foramen. 

-_ When the sublingual artery is a branch of the facial it arises a little, 
‚and evenin most cases directly before the submental. 

- The continuation of the trunk, or the proper facial artery, turns 
„Hiupon the lower edge of the lower jaw, generally directly before the 
“anterior edge of its ascending branch, thus attains the outer face of 
Hithis bone, descends very obliquely between the masseter and the trian- 

4gularis oris muscles, arrives at the angle of the lips, and gives off in 

this place several branches, which enter the masseter, the triangularis 
sand the buccinator muscles and the skin. 

About the centre of the space between the angle of the mouth and 
the under edge of the lower jaw, it generally divides into two branches. 
One, the continuation of the trunk, goes directly upward ; the other 
is smaller, and proceeds more obliquely inward and forward. 

_ The latter is the inferior coronary artery of Ihe lip (A. coronaria 

Kabii inferioris). It passes under the triangularis oris muscle, and 

‚Meproceeds toward the lower lip, gives several branches to this muscle, 

Kto the levator menti, and also to the membrane of the mouth, and 

anastomoses both with its fellow of the opposite side and with the 

twigs of the submental and inferior dentar artery. 

_ This artery is sometimes much smaller on one side than on the other. 

"In some subjects it is even entirely deficient, and is then replaced by 
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that of tbe opposite side. Sometimes it arises much higher and 
comes from the superior coronary artery ofthelip. In some cases it 
is double: one of the two then arises much above the other; but the 
two arteries taken together are not larger than that of the "opposite 
side: sometimes the two branches into which the lower coronary 
artery of the lips is divided are very small. 

After giving off this branch, the facial artery winds tortuously up- 
ward and inward. Arrived ashigh as the angle ofthe mouth, it gene- 
rally divides, a little above this point, into two branches. 

The larger goes inward and forward, between the fibres of the 
orbicularis oris, and is called the superior coronary artery (A. coronaria 
labüi superioris). This artery proceeds directly over the loose edge of 
the upper lip, gives ramuscules to the orbicularis oris, to the levator 
labii superioris, to the skin, to the buccal membrane, meets that of 
the opposite side and anastomoses with it by a broad communication 
similar to that between the inferior coronary arteries. The two 
eoronary arteries usually anastomose together in two places by large 
branches : sometimes the anastomosis between the arteries is very 
small on one side, but is replaced by a very large branch, which /f 
arises highter up from the facial, and which communicates with the /f 
artery of the septum of the nose. 

Both coronary arteries are very tortuous, but the upper is more so |} 
than the lower. Both anastomose with the synonymous arteries of the 
opposite side, and these anastomoses are proportionally the largest in 
the body, when we consider the vessels between which they occur. 

The superior coronary artery always gives off from its centre, where |f 
it anastomoses with that of the opposite side, a branch, which goes | 
upward toward the nasal septum, which is called the ariery ofthe sep- | 
tum of the nose (A. nasalis septi). Sometimes this artery is single, 
sometimes double, and even triple, at its origin: in the last two cases | 
it is frequently given off by the coronary artery of one side ; but how- 
ever this may be, it divides near the septum of the nasal fosss® into ff. 
at least two branches, a right and a left, each of which proceeds} 
along the lower edge of the septum and the inner part of the corre-/f ,, 
sponding nostril to the end of the nose, and also sends ramuscules, If. 
which re-ascend on the cartilaginous septum. 1% 

Besides these branches, the coronary artery gives off sometimes 
before, more externally and on one side only, or on both, another con- 
siderable branch (R. pinnalis), which goes to the ala and the outer/f$ 
part of the nostril ; but this branch more frequently comes from the 
next one. 

The facial artery, after giving off the superior coronary, consists 
only of a smaller branch, which may be called the common external] 
nasal artery (A. nasalis externa communis). This artery is very tor 
tuous, and ascends obliquely forward under the levator labii supe 
 rioris muscles, to which it gives ramuscules, goes toward the nose 
and anastomoses by considerable branches with the infra-orbit 
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wartery. It usually gives off, opposite the nostril, the lateral arteries 
Wof the nose (R. pinnales, s. laterales nasi), and also sends off numerous 
‚smaller arterial twigs, which anastomose with each other and also with 
those of the septum and their corresponding ones of the opposite side, 
which are called the dorsal arteries (R. nasales dorsales), and which 
always communicate on the nose by several large or small branches 
vith the ophthalmie artery. Finally, it terminates on the back and 
ide Of the nose, and never, even in its greatest degree of extension, 
zoes beyond the upper edge of the cartilaginous portion of this 
jprgan. 

The two coronary and the common external nasal artery, and more 
[Frequently only the superior coronary and the latter, sometimes arise 
tot only from the above facial but also from the transverse facial 
iörtery, which then is much larger, while the other is smaller, although 
ihe facial artery is not necessarily more developed at its lower part ; 
re likewise observe in other subjects that this artery is very much de- 
eloped at its upper part, although the lower part does not produce 
aore branches than usual. We have seen the sublingual artery 
soming from it at least several times, and the facial artery at the 
same time was as large as usual. In other cases, on the contrary, it 
lives off neither of the two coronary arteries, while the sublingual 
rtery arose asusual; butthe submentalartery wasuncommonly small. 

Hence it appears that the facial artery is always the principal source 
ff communication, Ist, between the superficial and the deep-seated 
$rauches of the external carotid by its anastomosing with the infra- 
frbitar, the nasal, and the dentar arteries ; 2d, between the external 
ind the internal carotid arteries by its anastomosing with the 
‚phthalmic artery, 
$ 1352. Numerous small branches, which go to the masseter and 

ygoidei muscles and tothe parotid gland (.R. masseterici, pteryyoidei, 
f parotidei), arise externally and internally from that part of the 
arotid artery situated between the ascending branch of the lower 
w and the ear. 07 
_ A larger anterior branch, the fransverse facial artery, which will be 


ibed hereafter, rarely arises from its upper extremity, directly 
elow its divison, + 


y B. INNER BRANCH. 


“ I, ASCENDING OR INFERIOR PHARYNGEAL ARTERY, 
N 8 1353. Most generally only one branch arises from the inner face 

A E the external carotid artery ; this is the ascending or inferior pharyn- 
al artery (A. pharyngea ascendens, s. inferior, s. posterior), which 

mes sometimes from the bifurcation of the primitive carotid, some- 

imes from the origin of the internal carotid, but more frequently from . 
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the oceipital artery,* and is sometimes replaced by the branches of” 
the facial artery. 

If it is a branch of the external carotid it arises very deeply, most 
generally above the inferior thyroid artery ; so thatit is the second 
branch from the trunk ; but sometimes it comes higher up and even 
above the facial artery.f 

It is sometimes double : then the two inferior pbaryngeal arteries 
rarely come from the external carotid ; one arises from the latter, and 
the other from one of the secondary branches above described, or from 
the internal carotid artery.+ 

It is always the smallest branch of the external carotid artery. 

It goes perpendicularly upward, on the inside ofthe external carotid 
artery, and in the same direction withit, between it and tbe pharynx. E 

It gives off first the descending branches to the constrietors ofthe® 
pharynx, and to the anterior and lateral muscles of the neck. 

A little farther it divides into two branches, one of which, thepha- 
ryngeal branch (R. pharyngeus), is distributed principally to the con 
strictors of! the pharynx, and communicates with the pharyngeal 
branches of the superior thyroid artery; the other, termed the poste 
rior meningeal artery (A. meninge@a posterior), ascends threugh the 
posterior foramen läcerum of the skull, or through a speciäl opening 
near the oceipital condyle, and is distributed to that part of the dure 


mater which lines the lower part of the skull. fi 
€. POSTERIOR BRANCHES, 


$ 1354. The posterior branches of the external carotid artery are) 
15t the occipital, and 2nd the posterior auricular artery. 


I. OCCIPITAL ARTERY. 


$ 1355. The occipital artery (A. oceipitalis) is a considerable 
branch, but much smaller than the three anterior branches, which usu 
ally arise opposite the lingual or the facial artery ; seldom or nevei 
above or below them. It rarely comes from the internal carotid artery 
It is very deeply situated; goes upward and backward, often gives of 


* Semmerring states that it sometimes arises from the superior thyroid & | 
We have never seen this, nor isit nıentioned by any other anatomist. Sammer 
ring, itis true, quotes Mayer; but the ee artery (A. laryngo 
pharynga@a) described by Mayer, isthe laryngeal branch of the superior thyroit 
artery, and describes the inferior pharyngeal artery as the posterior artery 0 


+ Bichat.asserts that it arises between the facialand lingual arteries. Our ob 
servations lead us to think that Semmerring is more correct in saying that} 
rarely arises higher than the lingual. Murray A it behind the facial, bu 
adds that its origin is near that of the lingual. Portal also places it nearly oppo 
site this latter, as do Sabatier and Mayer. Boyerstates that it arises opposite 
facial. 

+ Fensaezting asserts that when it is double, the lower trunk arises from th 
primitivecarotid, and the superior from the internal carotid. This arrangeme. 
exists sometimes, butit is not the law. That mentioned by us is much me 
common, 
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soon after arising, branches which go to the posterior beily of the di- 
Szastricus muscle of the lower jaw, then a descending branch, which 
gz0es to the sterno-cleido-mastoideus muscle and the upper Iymphatic 
e>lands of the neck, higher up, gives off wholly or partially the ascend- 
ng pharyngeal artery, then extends below and deeply between tbe 
Kransverse process of the first cervical vertebra and the mastoid process 
IE the tempora Ibone, continuesits course backward, passing under the 
‘omplexus minor muscle, then assumes a horizontal direction, gives 
ranches to the upper extremity ofthe sterno-cleido mastoideus, to the 
somplexus minor, to the transversalis colli, to the small lateral and 
sosterior muscles of the head, and then ascends on the oceipital bone, 
sovered by the upper part of the splenius muscle, to which it gives 
jranches. Itis then called the superficial occipital artery, proceeds 
Hirectly below the skin, on this bone to the vertex, terminates in a 
Marge anastomosis, formed by its branches with each other and with 
hhose of the frontal, the superficial temporal and the synonymous 
ery of the opposite side. 
At the place where the occipital artery leaves the space between the 
ansverse process of the first cervical vertebra and the mastoid process 
the temporal bone, to pass on the obliquus capitis major muscle of 
ae head, it always gives a deep or descending branch. This branch 
“eing sometimes very considerable, and nearly aslarge as the continu- 
£tion ofthe trunk, we may then admit that the artery divides at this 
lace into a superficial and deep-seated branch. When this is tbe 
se, it descends to the middle of the back, between the splenius, com- 
exus, digastricus and transversalis colli muscles.. Sometimes, how- 
yer, it is very small, and then it is distributed in the small poste- 
‘or muscles ofthe head. 
- The deep-seated branch anastomoses many times with the vertebral 
ry, and with the cervical branches of the inferior thyroid artery. 
| From the superficial occipital artery constantly arise one or several 
«anches, which pass into the cranium through the mastoid foramina ; 
ore rarely through the large oceipital foramen or the foramen lace- 
m, which are distributed to the posterior and inferior part of the 
ra mater, They are termed the posterior meningeal arteries (A. 
mingee posteriores ab occipitali). 


11. POSTERIOR AURICULAR ARTERY. 


‚1356. The posterior auricular artery (A. auricularis posterior) is 
aerally much smaller than the preceding, and arises a little above it, 

substance of the parotid gland, and is generally separated from 
only by the stylo-hyoideus muscle. Sometimes it arises from this 
‚ and rarely somewhat higher, directly below the division of the 
ernal carotid artery into the superficial temporal and the internal 
axillary artery, It goes upward, at the side and behind the trunk 
the external carotid artery, and passes through the parotid gland, 
ir the mastoid process, There it gives, Ist. at itslower posterior 
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part, branches which go to this gland, to the posterior belly of the 
digastrieus muscle, to the stylo-hyoideus’and to the upper partof the 
sterno-cleido-mastoideus muscles ; 2nd, from its superior and anterior 
part, an ascending branch, the s/ylo-mastoid artery (A. stylo-mastoidea), 
which furnishes ramuscules to the auditory passage, penetrates into 
the canal of the facial nerve through the stylo-mastoid foramen, dis- 
tributes itself to the mastoid process, to the tympanum, and also to a 
portion of thelabyrinth, and anastomoses with a branch of the middle 
meningeal artery. The trunk of the artery then divides at the level of 
the mastoid process into two branches, an inferior or muscular and a 
superior or auricular branch, 

The interior branch goes transversely outward, over the upper part 
ofthe splenii muscles, gives ramuscules to these muscles, to the trape- 
e zius and to the skin, anastomoses with the superficial occipital artery, 
Br: and advances toward the oceiput. 

The superior branch goes upward and backward. It usually divides 
into two or three branches, one of which, the more transyerse, goesf 
backward to the mastoid process, and gives branches to it, also tothef 
occipitalis muscle ; while the other, or the others, attain the posterior 
part of the concha, distribute the small arteries to the retrahentes} 
auricule, and to the transversus auricule -muscles, then ‚pass over] 
the concha, and thus come on its internal face, where they lose them-] 
selves in the skin and the mucous membrane. 














D. TERMINATION OF THE EXTERNAL CAROTLD ARTERY. 


$ 1357. The external carotid artery terminates at the neck of the 
lower jaw in two trunks, a superficial, the temporal.artery ; the othe 
deep-seated, the internal maxillary artery. 


I. TEMPORAL ARTERY. 


$ 1358. The temporal artery (A. temporalis) is smaller and more 
superficial than the internal maxillary, and continues in the directior 
of the trunk. It goes upward and outward. Its branches may be 
divided into anterior and posterio. - 

The anterior branches are principally the following : h 

1st. Tbe first branch is often the upper masseteric artery (A. masse 
terica superior) which penetrates sometimes to the external and some- 
times tothe internal layer of the masseter muscle, but frequentl 
comes from the next. R 

2nd. The fransverse facial artery (A. transversa, s. transversa 
Ffaciei)* isthe second, often the first branch of the artery, and a 


“ 


* Semmerring (loc. cit., p- 169) mentions it as arising from the external carotid 
artery, before it'bifurcates x and says also that it sometimes comes from the inte) ri 
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Üdirectiy above the bifurcation of the external carotid artery. Some- 
times, but unfrequently, itarisesfrom the external carotid artery, and 
umost zenerally from the bifurcation. It goes forward, with the canal 
of Stenon, on the masseter muscle, directly below its upper edge, gives 
ff the superior masseteric artery, when this does not come from the 
emporal artery, sends several ramuscules to the skin, penetrates for- 
ward into a greater or less portion of the orbicularis palpebrarum mus- 
le, and anastomoses, by a considerable number of ramifications, with 
Xhe facial artery, which it meets, and with the infra-orbitar artery. 
$Sometimes this gives off allthe upper part of the facial artery. 

In some subjects its ascending ramuscules extend much higher, and 
each the outer extremity of the edge of the orbit. 

The middle temporal artery (A. temporalis media) generally arises 
fome lines above the transverse facial artery, a little -below the malar 
one, a considerable branch, which proceeds first from below upward, 
Hives off one or several ramuscules to the upper part of the masseter 
nuscle, then curves backward at aright angle, between the trunk 
nd the temporal muscle, and terminates partly in small twigs, which 
‘enetrate into the substance of the muscle where they anastomose 


ranches, which are distributed on the auditory passage, where they 
Öömmunicate with those of the posterior auricular artery. 
After giving off this artery, the trunk of the temporal artery goes 
fpward and forward, on the temporal muscle, directly under the skin, 
3d deseribes a considerable arch, which is convex posteriorly and 
rminates as the anterior temporal artery (A. temporalis anterior), 
lastomosing several times with the superciliary artery, and giving 
Franches to the frontalis muscle and to the skin of the forehead. 
 Smallinconstant branches come from the anterior and concave part 
'the arch which it describes, these go forward into the outer part of 
ae orbieularis palpebrarum muscle, and communicate with the ascend- 
©& branches of the transverse facial, and also with the upper ramus- 
les of the anterior temporal artery. 37 
The posterior branches of the superficial temporal artery are, 
"Ist. The anterior inferior auricular arteries (A. auricularis ante- 
Yores inferiores), usually three or four innumber, which arise directly 
Hove one another from its lower part, and are expanded in the inferior 
Ad anterior part of the concha, 

And. The anterior and superior auricular artery (A. auricularis ante- 


p site the preceding branches, and goes to the upper and anterior 
rt of the concha, and to the attollens auriculee muscle, 


“rotid artery, and eites as authorities Mayer, Murray, and Walter. But Murray 
Sr; expressly that it is the fourth branch of the external temporal artery 
17). Mayer describes it asthe tenth branch of the external carotid artery (p. 84), 
At asserts positively thatit arisesabouta line aboye the BI BELKIN artery. 
He descriptions of Portal (p. 186), nen p- 42), Bichat (p. 152)), and Tenon 

267), agree, like that of urray, with the results of our observations, 
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3rd. Two or three larger branches usually go backward, inward, 
and upward, and anastomose with each other and with those of the 
opposite side, and with the superficial occipital artery, which some-I 
times partly replaces them. They are called the posterior temporal 
arteries (A. temporales posteriores), and they are usually wrongly con 
sidered as forming, in opposition to the anterior temporal artery, but 
one branch. 


IL, INTERNAL MAXILLARY ARTERY, 


8 1359. The internal mazwillary artery (A. mazillaris interna, A 
orbifo-mawillaris) is larger than the preceding, but differs more from 
the direction of the primitive trunk, and is situated more deeply, sd 
thatit cannot be seen entirely till the zygomatic arch and the outex 
part of the body of the upper maxillary bone is removed. 

Its direction changes several times in its course. First, it goes 
transversely inward and a little forward, behind the neck of the jaw 
then it goes directly inward, and passes between the two pterygoide 
muscles, or curves again a little forward. Arrived at tke pterygoidf 
process, it goes perpendicularly upward, over the pterygoideus exter$ 

 nus muscle, and is reflected on itself as high as the floor of the orbit 
so that its direction becomes horizontal. Tihence it divides into severa 
branches which descend more or less, by which it terminates, distri 
buting itself on one side on the inner and posterior part of the nose 
on the other to the outer part of tlıe face, 

Proceeding in tbis manner, it distributes the blood to the dur: 
mater, to the internal ear, tothe pterygoidei muscles, to the temporali 
muscle, to the teeth, to the interior part of the nose, tothe upper par 
of the pharynx, and to a part of the face, and communicates witl 
several branches of the external and internal carotid, by the following 
branches, which are successively given off. It usually sends one of 
two to'the ear, viz. : 

a. The deep-seated auricular artery (A. auricularus profunda), whi 
goes to the organ of hearing, ; 

b. The artery of the iympanum (A. tympanica), which is distribute 
to the temporo-maxillary articulation, and then penetrates into th 
cavity of thetympanum, through the fissure of Glaser. These tw 
branches often arise from the external carotid artery, or from the fackt 
or temporal artery. 

c. The smallımeningeal or the external plerygoid artery (4. mening 
parva, s. pterygoidea exierna) is an inconstant branch, which ofte 
arises from the meningeal or from a pterygoid artery ; it give 
branches to the pterygoidei muscles, to the muscles of the soft palate 
and to the dura mater, near the sella tureica, and sometimes pene 
trates into the skull through the foramen ovale. 
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d. The middle, or great meningeal, or spheno-spinal artery (A. me- 
uningea media, s. magna, S. spinosa),* is the largest branch of the inter- 
Honal masillary artery. 

It arises from the upper part of the origin of the internal maxillary 
ery. It goes directly upward and gives off branches to the ptery- 
Megoidei muscles, to the upper constrictor of the pharynx, to the temporal 
muscle, and to the muscles of the soft palate; these are sometimes, 
although rarely, deficient. When they do not exist they are replaced 
'Dy the small meningeal artery. 

The artery then, either simple or divided, enters through the spheno- 
jccipital hole of the sphenoid bone, into the skull, and then gives off 
some ramifications posteriorly, which glide into the fissure of Fallo- 
bius, penetrate into the cavity of the tympanum and the canal of the 
acial nerve, are distributed to the membrane ofthe tympanum, to these 
erves, and to the muscles of the tympanum, and anastomose with the 
Ütylo-mastoid artery. Others, which are anterior, sometimes penetrate 
nto the orbit, through the malar bone or the large wing of the sphe- 
oid bone, and to the lachrymal gland. But this trunk, covered on the 
uter face of the dura mater, above which it projects, and of which it 
3 the largest artery, expands principally in the anterior and central 
art of this membrane. It arises, near the anterior edge of the parietal 
‘one, at the median line of the skull, and gives off, forward and back- 
‘ard, numerous branches, which anastomose with the other branches 
fthe middle, and also with those of the anterior and posterior menin- 
seal arteries. 

Besides, these branches communicate also with those of the tempo- 
and oceipital arteries. 

‚ As they project above the dura mater, and follow the grooves ofthe 
all-bones, these indicate their course very well. 

€. The inferior maxillary or inferior dental artery (A. maxillaris, s. 
beolaris, s. dentalis inferior), which sometimes arises from the middle 
Meeningeal artery, and always comes from the lower point of the ori- 
"Een of the internal maxillary artery, descends between the two ptery- 
oidei muscles, to which it gives twigs, and also sometimes to the 
poral muscle; penetrates into the dental canal, through which it 
sses forward, gives ramifications to allthıe teeth and to all the lower 
“utal nerve, which occupy tbe same canals as they do, then emerges 
om the mental foramen, and anastomoses above with the inferior x 
Hronary or labial, and below with the submental artery, and produced, % 
se the preceding, by the facial artery. 

Ihis emerging branch most commonly arises some distance from 


* Some anatomists, as Sabatier, Boyer, and Bichat, state that itis the first Ä 
ınch of the internal maxillary artery. We lavealways seen it preceded by one or Si 
yre of those we have mentioned, and we have never found it, as Mayer states, 
sing directly from the bifurcation of the external carotid artery, According to 
r obseryations, it does not normally arise before the inferior dental artery, as 
Smmerring, Murray, and Munroe assert. We have seen that Portal was correct in 


j gr z that it is given offas frequently after it or at least opposite to its 
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the mental foramen, within the dental canal, and on a level with the 
small malar teeth, at the place where the inferior maxillary artery bi- 
furcates to produce it and the continuation of the trunk. 

F. 9. Two or more deep-seated temporal branches (MR. temporalis 
profundi) arise from the upper part of the maxillary, and are distri- 
buted to the buccinator and the pterygoidei muscles, and especially to} 
the temporal muscle; penetrate also into the orbit, where they send 
branches into the lachrymal gland and the eyelids, and anastomose 
extensively with the ophthalmic artery. 

h. The masseter artery (R. massetericus) is not constant, and arises 
sometimes from the external temporal, or even the external carotid,} 
or finally from one of the deep pterygoid arteries. It passes over 
the semicircular notch of the lower jaw into the upper part of the} 
masseter muscle. It gives branches also to the temporal muscle,jf., 
and to the two pterygoidei muscles, especially to the external. 

i. The buccal artery (A. buccalis, s. buccinatoria) is a very constant 
branch, although it often arises from the deep temporal artery, o 
from‘one of the following branches. It comes from the lower part of 
the inferior maxillary artery, goes downward and forward, along the} 
outer face of the body of the upper jaw, distributes its branches in 
‚the buccinator muscles, the muscles of the upper lip, the lower part 
of the orbicularis palpebrarum muscle, the buccal membrane, someS 
times also the anterior teeth to which it comes by several opening 
which exist in the upper part of the superior maxillary bone, and 
anastomoses with the branches of the facial, and also with those o 
the infra-orbital, artery. | 

k. The superior mazwillary or alvelaor artery (A. mazillaris superior 
s. alveolaris) arises sometimes from one of the deep temporal or fro | 
the infra-orbital artery. It is larger than the preceding, goes & 
little downward and forward, turns on the upper maxillary bone, anc 
sends off numerous large and small branches, one of which is termed 
the superior dental artery (R. dentalis superior) into the teetlı of th 
upper jaw. These branches nourish the dental capsules, the perios 
teum, the germ, the buccinator muscle, the zygomaticus major mus 
cle, and anastomose with the branches of the facial and infra-orbitz 
arteries. 

l. The infra-orbital artery (A. infra-orbitalis) is generally smalle 
than the preceding, and arises near the bottom of the orbit. It soo 
engages itself in the infra-orbital foramen, and the infra-orbital cana 
sends some branches into the orbit and the maxillary sinus, emerge 
by the infra-orbital foramen, behind the levator labii superioris, thu 
comes on the front of the face, and terminates in a great many r& 
muscules, some of which go to the muscles of the upper lip, while tt 
others anastomose with the upper dental artery, the dorsal artery 
the nose, the orbitar and the palatine artery. n 

Finally, atthe upper end of the zygomatic fossa, the internal ma: 
illary artery divides into an ascending and a decending branch, wäi 
goes inward. 


So 
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m. The superior palatine artery (A. palalina, 8. descendens, s. 
Ipferygo-palatina) gives off, first, the superior or descending pharyngeal 
sartery (A. pharyngea suprema, s. descendens). This passes through 
Üthe pterygo-palatine foramen, and expandsin the pterygoid process of 
Üthe bone, the Eustachian tube, and the upper part of the pharynx. 
SSometimes it arises from the internal maxillary artery, by a dis- 
ftinet trunk. The superior palatine artery descends in the ptery- 
goid canal and divides into several ramuscules, which pass through 
“ifferent openings, to go to the soft parts of the palate. The trunk 
ppasses through the posterior palatine canal, comes on the palatine 
@rch, rests directly on its lower face, describes a right angle to go 
Korward, forming numerous curves, in its course gives off twigs to the 
Sinucous membrane of the palate and to the muciparous glands, and 
sanastomoses forward with that of the opposite side, and sends its 
atter branches through the anterior palatine foramen into the nasal 
avity, where tney extend to the lower turbinated bone, communi- 
wating with the branches of the artery of the septum and of that of 
“llhe dorsum of the nose which arise from the facial artery. 

n. The last branch, the posterior nasal or spheno-palatine artery (A. 
asalis posterior, s. spheno-palatina), euters through the spheno-pala- 
ine hole into the posterior part of the nasal fossa, and divides into 
“wo branches, an external and an internal, and sometimes into three. 
The internal branch, the posterior artery of Ihe seplum of the nose 
JA. septi narium poslerior), descends along the posterior part of the 
feptum of the nose, sends ramuscules to the upper part ofthe pharynx, 
und penetrates into the posterior cellules of the ethmoid bone, and 
so into the upper turbinated bone. 

- The external branch descends along the outer edge of the posterior 
pening of the nasal foss®, and usually divides into two ramuscules, 
/hich go, the upper to the middle, and the lower to the lower turbi- 
ated bone. These ramuscules are distributed principally in the poste- 
ior part of the nasal fossa and of the maxillary sinus. , 
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II, INTERNAL CAROTID ARTERY. 


1 5 1360. The internal, carotid or anterior cerebral artery (A. carotis 
Iıterna, 5. cerebralis, s. cerebralis anterior, s. encephalica) is usually 

maller than the external, ascends behind it, before the internal ju- 
vein, on the outside of the pneumo-gastric nerve, directly before 
ertebral column, to the lower orifice of the carotid canal. Tt 
es not generally bend much, although it is sometimes very tortuous, 
Ad it is rarely straight. 
"It seldom gives off branches in this course. It rarely in fact fur- 
shes one of the internal or posterior branches ofthe external carotid 
jr of the occipital artery. The latter comes from them less frequently 
Asan the others. Upward it gives off sometimes a small branch, 
‚ich goes to the palatine region and to the velum palati. 
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Immediately below its entrance into the carotid canal it is gene 
‚rally almost horizontal, or at least goes obliquely upward and forward.l 
At the lower part of this canal it goes vertically upward. It afterI 
wards goes forward at nearly a right angle, and becomes almost hori 
zontal, although it ascends a little. After leaving the canal it resumes 
its primitive direction upward, but proceeds at the same time forIW 
ward and inward, and thus comes on the side of the sella turcica 
At the posterior part of this excavation it curves a second time ata 
right angle, goes borizontally in the lateral carotid groove, going out} 
ward and a little downward. In this part of its course it accompanieg 
the cavernous sinus of the dura mater, both being inclosed in th@ 
same portion of the dura mater, but separated by its proper mem 
brane from the blood which it contains. At the anterior extremit 
of the lateral face of the sella turcica, below the anterior clinoid 
process, it describes a third right angle, and goes upward, backwa 
and inward. Imnits course it gives off very trifling branches to th 
internal ear, to the dura mater, and to the third, fourth, fifth, anf 
sixth pairs of nerves. Opposite the internal extremity of the uppel 
orbitar fissure it divides into two branches, the continuation of thf#" 
. trunk which goes to the brain, and the ophthalmie artery. | 
Thus it changes its direction five times at least, and this arrange 
ment retards the course of the blood much more, inasmuch as all th} 
 eurves are sudden and do not occur on the same plane. f 
The internal carotid artery is intimately united by a very short cel 
lular tissue to the canal through which it passes and which it almo, 
entirely fills. 
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I, OPHTHALMIC ARTERY. 


$ 1361. The ophthalmic artery (A. ophihalmica)) is a very consid 
rable branch, which exceeds in volume all those hitherto mentionef 
It is always single. It leaves the skull through the optic forame 
usually on the outer and lower side, rarely at the upper part of tf 
.optic nerve, penetrates into the orbit, sends numerous branches to 
parts of the eye, and also larger or smaller branches into the nas 
foss&® and the face. 

Having come into the cavity of the orbit, it soon ascends on 
optic nerve, goes upward and inward, passes between this nerve & 
the rectus superior muscle of the eye, and thus arrives at the inn 
part of the orbit and goes forward to the internal angle of the eye. 

Its branches vary surprisingly in respect to their origins, th 
number, and their volume. The principal are: 

ıst. Usually but not always an ewternal posterior ciliary artery (| 
ciliaris posterior), which arises from the outer side of the ophthalı 
‚artery, goes forward and along the optic nerve on its outer and los 
side, and penetrates the sclerotica directly before the anterior e 
mity of this nerve. 
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nd. The lacrymal artery (A. lacrymalis) arises from the upper part 
“of the ophthalmic artery, generally far backward and sometimes very 
ffar forward. It rarely arises from the middle meningeal artery, in 
\which case it enters into the orbit, through the upper orbicular fissure, 
Hcor through a special opening either in the malar bone or in the large 
{wing of the sphenoid bone. It proceeds outwardly under the rectus 
“superior muscle, to which it gives branches, and also to the rectus 
texternus and to the levator palpebrarum muscles. It sometimes sends 
‘several through the malar bone into the temporal muscle, where they 
Hsanastomose with those of the deep temporal artery. In some subjects 
Mcone or several eiliary arteries arise from it. It then passes across, 
sabove or below the lacrymal gland, leaves the orbit at the external 
sangle of the eye, anastomoses with the palpebral artery given off by 
fthe ophthalmic artery to form the palpebral arch, and terminates in the 
«orbicularis palpebrarum muscle, the skin of the eyelids, and the tunica 
teonjunctiva. j 
3rd. The posterior upper ciliary artery (A. ciliaris posterior, superior)» 
is distributed in the same manner as the external, but gives off no 
Vbranch after passing through the tunica sclerotica.. Sometimes all the 
posterior ciliary arteries arise after the posterior ethmoidal artery; 
Hibut they always proceed very tortuously on the surface of the optic 
WM inerve, and after dividing into numerous branches, pass through the 
sterior part of the sclerotica to enter the eye, where they are distri- 
‚A \buted in the manner stated in describing that organ. 

4th. Next, a small inconstant branch arises and goes to the pos- 
terior part of the rectus superior muscle. 
öth. The posterior or middle ethmoidal artery (4. eihmoidalis poste- 
frior, s. media) is also inconstant, and often arises from the lacrymal 


It gives first branches to the origin of the obliquus superior, rectus 
internus and externus muscles, then®@goes inward over the obliquus 
superior muscle, passes through the ethmoidal or posterior internal or- 
bitar foramen, comes into the nasal foss&, and is distributed to the 
sterior ethmoidal cellules, the sphenoidal sinus, and the antrum 
FHichmorianum; it anastomoses with the branches of the posterior 
asal or spheno-palatine artery and with the anterior ethmoidal artery, 
‚then re-enters the skull througb a small canal in the ethmoid bone 
gives ramuscules to the periosteum which covers the anterior and, 
central fossa of the base of the skull, and terminates by again passing 
into the nasal fossze through the openings in the cribriform plate. 
6th, The central artery of the retina (A. centralis relin@), arises 
her back, directly from the ophthalmic artery, or from the preceding, 


u from the lacrymal artery, or from one of the two muscular branches ; 
Pe 


u; 
,* But itis not always the smallest, as Bichat asserts; we haye remarked several 
5 that it was one oftlıe largest branches and much larger than the anterior, 


#artery, fromthe anterior ethmoidal, or from the supra-orbitar artery.* 
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it goes into the optic nerve, proceeds forward along its axis, and dis- 
tributes itself to the retina, as we shall mention in describing the eye. 
7th. The inferior muscular artery (A. muscularis inferior), is a 
considerable and rather constant branch, which sometimes gives off 
the central artery of the retina and one or more of the ciliary arteries, 
} goes inward, sends branches to the rectus internus and inferior mus- 
cles of the eye, and penetrates even into the nasal foss&. 
RR Sth. The superior muscular or supra-orbitar artery (A. muscularis 
Be. superior, s. supra-orbitaria) is less constant than the preceding, but it 
’E comes from the lachrymal less frequently than from the ophthalmic 
e. artery. It proceeds forward directly below the orbitar plate, leaves 
the orbit through the supra-orbitar foramen, gives off branches to the 
IN frontal bone, to its periosteum, to the supraciliaris and orbicularis pal- 
I pebrarum muscles, and to the skin of the forehead, and anastomoses 
Be: with the other branches of the ophthalmic and with the temporal artery. 
The anterior ciliary arteries (A. ciliares antice) arise from this 
branch and from the preceding ; they divide into fewer branches than 
the posterior, and enter the sclerotica much farther forward than the ! 
latter, near the transparent cornea. Fr 
The branches we have described generally arise near the floor of the ft 
orbit, not far from each other ; hence why they are generally long. ff" 
After giving them off, the opthalmic artery is usually smaller and pro- /f 
ceeds along the internal wall ofthe orbit, describing numerous curves, 
Towards the anterior opening of the orbitar cavity it gives off. * FE: 
9th. The anterior ethmoidal artery (A. eihmoidalis anterior), which ff} 
goes directly inward, passing over the obliquus superior muscle, and fi 
penetrates through the ethmoidal or anterior internal orbitar foramen ! 
into the nasal cavity, where it is distributed to the anterior ethmoidal 
cells and the frontal sinuses, and anastomoses with the other nasal 
arteries. It also sends off branches to the anterior region of the dura? 
mater. e 
The ophthalmic artery now proceeds a short distance within the 
orbit, afterwards leaves this cavity at the inner angle of the eye, andff 
terminates in giving origin to, 
10th. The palpebral arteries (A. palpebrales). These arise some-f 
times by a common trunk (palpebralis communis) and sometimes sepa- 
rately, the superior a little before the inferior, and go outwardly. 
They are distributed partly to the conjunctiva, partly and particularly 
to the eyelids, in which they disappear between the skin and the orbi 
eularis muscle. They divide there principally into two branches, one 
of wbich proceeds near the edge (ramus marginalis), while the otherf 
goes obliquely outward along the base of the eyelid. | 
The superior palpebral artery anastomoses in this place wth the 
lachrymal, the superciliary branch of the frontal, and even some 
branches of the anterior temporal artery. It also forms a single o 
double superior palpebral arch (arcus tarseus superior), which commu- 
nicate with each other by numerous ramuscules, and thus form a net 
work. 
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The inferior palpebral arch (arcus tarseus inferior) is produced in the 
ssame manner, by the anastomosis of the inferior palpebral with the 
ünfra-orbitar, the lachrymal and the nasal arteries. 

All the parts of the eyelids are abundantly provided with vessels by 
üthese arterial branches. 
11th. The frontal artery (A. frontalis), which also ascends soon after 
sarising, usually divides immediately into three branches, the supra- 
eeiliary artery (A. supraciliaris), the superficial or subceutaneous frontal 
sartery (A. /rontalis subcutanea), and the deep frontal artery (A. fron- 
alis profunda). By this division it is distributed, Ist, to the upper 
Fpart of the orbicularis palpebrarum and corrugator supercilii muscles ; 
92nd, to the frontalis muscle and to the skin of the forehead ; 3rd, to the 
frontal sinus. It extends to the coronal suture and to the temporal 
fregion, where it anastomoses with the branches of the external tem- 
poral artery; it also communicates in otber parts with those of the 
ssupra-orbitar and lachrymal arteries. 
12th. The nasal artery (A. nasalis) varies much in volume. 
xSometimes itis avery small branch, terminating at the root of the 
nose ; sometimes it forms the continuation of the trunk of the oph- 
#halmie artery, descends very low, contributes with the lateral nasal 
branch of the facial artery to produce the dorsal artery of the nose, 
textends to the end of the nose, proceeding on the side of this organ, 
always anastomoses with the inferior palpebral and the facial artery, 
and gives ramuscules to the integuments and to the nasal bones, to 


Arum, to the muscles of the nose, and even to the pituitary membrane. 


. II: CEREBRAL ARTERIES. 


u 


Ftid artery is distributed entirely to the cerebrum, particularly to its 
aterior portion, the posterior being supplied with blood from the ver- 
Ntebral artery. It properly deserves tben to be called, from this point, 
tthe anterior cerebral artery (A. cerebralis anterior). er 
8% 1363. It gives off, first, small ramuscules, which go inward, and 
kare designed for the posterior part of the optic nerve, for the infundi- 
Kbulum, for the pituitary gland, and for the third ventricle. 
8 1364. It then gives off four branches;, these are the communica- 
ling artery, the choroid artery,‚the anterior cerebral artery, and the artery 
Of the corpus callosum. The first two generally arise directly after 
each other; and the carotid artery bifurcates farther on to give rise to 
© last two. Sometimes, but more rarely, three or all of these 
Fanches arise from the same point. 
1365, The first, or the posterior communicating artery (A. commu- 
nicans posterior), goes backward andinward. It approaches that of the 
Opposite side, Opens into the posterior cerebral, which comes from the 


i ous to it, which it meets, 
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the frontalis muscle, to the internal part of the orbicularis palpebra- 


$ 1362. After giving off the ophthalmie artery, the internal caro- 


Nvertebral, artery, or if we prefer it anastomoses with a branch analo- Ü 











































































































x 


394 DESCRIPTIVE ANATOMY. 


This anastomosis gives rise to the posterior part of the circle of 
Willis (circulus Willissü). 

The size of this communicating artery varies extremely. It is gene- 
rally considerable, and only about one half smaller than one of the 
succeeding branches, into which the internal carotid artery divides. 
It is sometimes however very small; in this case the anastomosis be- 
tween the internal carotid and the vertebral artery, frequently but 
not always takes place by means of another and larger branch of the 
anterior cerebral artery, which opens more outward into the posterior. 
The communicating artery is sometimes larger on one side than on 
the other. 

Sometimes this artery is a branch of the anterior cerebral.* It 
arises more rarely not from this but directly from the basilar artery, 
when the posterior cerebral artery does not come from it, and itis 
given off by the internal carotid. 

But the anastomosis almost always exists; and it is constantly 
simple or at most double, on each side, when it occurs by considerable 
branches, although we find others which are accessory and smaller in 
the cerebral peduncles. 

We consider its total absence as one of the rarest anomalies. We 
have never yet seen it, and Barclay alone mentions one case where 
the injection penetrated neither from the carotid into the vertebral 
artery, nor from the vertebral into the carotid.r 

Several vessels arise from the communicating artery and go to,the 
pia-mater or to the floor of the third ventriele, to the mamillary emi- 
nences, to the posterior part of the optie nerves, to the thalami optici, 
to the cerebral peduncles, to the inner face of the anterior part of the 
large cerebral lobe, and to the choroid plexuses. 

$ 1366. b. Above the communicating artery, the internal carotid 
always gives off a special branch, the choroid artery (A. choroidea) 
which also arises from its posterior part.t This artery goes a little 

backward and outward, along the posterior edge of the origin of the 
optic nerve, ascends above the upper part of the cerebral peduncle, 
and expands partly in the pia-mater of the anterior part of the pos- 


u 
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*% This anomaly, however, is proportionally very rare. Portal then estimates 
incorrectly, the idtion between the rule and the exception, insayıng that the in- 
ternal carotid artery usually dividesinto two branches, the smaller of which is the 2 
artery of the corpus callosum, the larger theanterior lobate artery; the latter eirz 
ing offthe communicating artery, which sometimes arises directly from the int % 
ali carotid. Hilderbrandt seems to think thatthe two Cases are equally frequenf 
which is just as Alpe: Me 

Loc. eit., p. 47. 

N We have always found this branch very constant, althoush several ana or 
particularly Mayer, Murray, Portal, Hilderbrandt, and Semmerring, Sau RR; 
tion it, Haller states (Ic. anat., vol,vii. p,5) that it sometimes exists. = ” 
Boyer, and Bichat assert that it is consiant, which agrees A". 
Bichat errs in saying that the choroid is always smaller than Y 1e Poly a 
artery. This case frequently occurs, since, as We have observed, the ea Charta 
ting artery is usually large ; Far we have often found, when this was small, 
choroid artery was as large or even larger than it. " 
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{ terior cerebral lobe and of the thalami optici, and partly also penetrates 
{through the anterior opening of the lateral ventricle, into this cavity, 
ı where its ramifications expand in the choroid plexus. 
$ 1367. The internal carotid now divides, at a very obtuse angle 

tand at the anterior extremity of the fissure of Sylvius, into two un- 
tequal branches ; these are the artery of the corpus callosum and the 
santerior cerebral artery. 
$1368. The artery of the corpus callosum (A. callosa, Ss. corporis 
‚ callosi, s. anterior cerebrica, s. anterior hemispheri, s. mesolobica) is 
salways smaller than the posterior branch. It goes forward and in- 
vward, directly before the union of the optic nerves, proceeds to meet 
tthat of the opposite side, towards which it converges very much, and 
safter giving off superiorly generally several ramuscules for the posterior 
textremity of the anterior lobe, for the olfactory and for the opticnerves, 
fit anastomoses with it between the posterior extremities of the first two 
Hobes by the anterior communicating artery (A. anterıor communicans, , 
ss. anastomotica). This branch is generally very short; sometimes, 
Bhowever, it is three or four lines long ; it is generally much larger 
län the former case and often very narrow in the second. Its direction 
is always transverse.,. Sometimes it is entirely double; and we not 
anfrequently find it double in one half its extent.* It gives off, par- 
ficularly when longer than usual, ramuscules, which go upward and 
bbackward, into the septum lucidum, the fornix, and the corpus cal- 

osum. 
The trunk also generally sends off one or more small branches 
wshich proceed forward and outward to the inner part of the inferior 
face of the anterior lobe of the cerebrum. After this, it is situated 
lirectly near that of the opposite side, turns on the anterior extremity 
hf the corpus calosum, ascends to theinner face of the cerebral hemi-. 
spheres, and divides into several branches,fthe anterior of which enter 
unto the circumvolutions of this internal face, while the posterior pro- 
eed on the corpus callosum, as far as its posterior extremity, where 
hey begin to change their direction and to go upward. All these 
anches extend to the upper face of the cerebrum and anastomose 
h those of the succeeding artery, and with those of the posterior 
erebral artery, given off by the vertebral artery. 
Besides these large branches, into which the artery of the corpus 
allosum divides above, it also gives off, from its lower and concave 
rt, numerous smaller branches, which distribute themselves in the 
‘orpus callosum, 
_ Rarely, a large posterior branch is detached on both sides at the 
Wlace where the two arteries of the corpus callosum meet, and the an- 
erior anastomosing branch becomes the single trunk of the anterior 

art of the artery of the corpus callosum, which shortly divides into 
wo large branches, a right and a left, or the two arteries arise from 


*_Bichat is incorrect in stating that this arrangement is very rare, 
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a common trunk, and do not give off a branch posteriorly, This ar- 
rangement is remarkable because of the analogy it establishes with 
the union of the two vertebral arteries into one, the basilar, which is 
situated on the median line, 

$ 1369. The anterior or more properly the middle cerebral artery 
(A. cerebri anterior, 3. media, 8. hemispheerica media, s. fosse Sylvü, s. 
sylviana), the last and the most posterior branch of'the internal carotid, 
is always much larger than the preceding. Soon after its origin it 
goes outward, and only alittle inward;; it enters the fissure of Sylvius, 
gives off, at its upper and posterior part, numerous, generally small, 
ramuscules, some of which penetrate into the anterior extremity of the 
posterior lobe, others into the posterior extremity of the anterior lobe, 
and afterward divides generally about half an inch from its origin into 
two, three, or four large branches. The largest of the latter are turned 
backward, soon bifurcate, and proceed, closely against each other, into 
the bottom of the fissure of Sylvius, where they go upward and back- 
ward. The anterior attain the posterior and external part of the ante- 
rior lobe, and the posterior the anterior central part of the posterior } 
lobe, gliding in the circumvolutions of the posterior face of the first} 
and the anterior face of the second, but penetrating mostly into their 
substance, through their outer face, and thus extend to the upper edges 
of the hemispheres, where they anastomose with the ascendirg branches }f 
ofthe anterior and posterior cerebral arteries. 

$ 1370. The anterior and middle cerebral arteries are not always 
arranged symmetrically. The two large middle arteries not unfre- | 
quently arise (as Haller states and as we have verified) from the right 
carotid only, and the anterior, which is smaller, from the left carotid, 
an arrangement which deserves to be remarked as indicating the pre- } 
dominance of the right side over the left. 

Sometimes also only the left anterior artery comes from the inter-} 
nal carotid of the sameside, and the other three come from the right. / 
We have seen this anomaly in several subjects. 

If we add the union of the arteries of the corpus callosum at their 
origin, which we mentioned above, we here find a remarkable repeti- 
tion of: several of the varieties to which the origins of the trunks 
coming from the arch of the aorta are subject. 
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ARTICLE FOURTH. 


ARTERIES’OF THE UPPER EXTREMITIES. k: 
8 1371. The arteries of the upper extremities, for which we cannot 
find a better term than that of tbe brachial arteries* (A, brachiale) 


* This term is generally applied only to that portion cf the ar which corre- 
sponds to the arm, and which might more properly be terme the 
artery. 
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arise on each side by a single trunk, generally called the subelavian 
artery (4A. subelaviu). 


I. SUBCLAVIAN ARTERY; 


$ 1372. The two subelavian arteries (A. subelavia) arise from the 
ascending aorta, and extend to the scaleni muscles. They differ in 
their mode of origin ; for the left subclavian artery arises directly from 
the arch of the aorta, while the right proceeds indirectly from it, as it 
is the external branch of the trunk of the innominata (iruncus com- 
munis innominatus),which bifurcates and gives origin to it and to the 
right primitive carotid, 

Tbis at least is the most common arrangement. Sometimes, but 
‘ rarely, the subclavian arteries arise directly from the arch of the aorta. 
"We may there find two principal differences. Sometimes in fact the 
{trunk of the innominata gives off the right subelavian and the carotid, 
{the subclavian artery arising on the right, outside of the carotid, which 
is the least but also the rarest anomaly. Sometimes the right sub- 
telavian artery arises more to the left, until itisthe extreme left trunk 
«of those which arise from the arch of the aorta, below the left subcla- 
\vian artery, and goes to the right, towards the corresponding limb, pass- 
ling behind the other trunks, rarely directly, more frequently between 
tthe trachea and the esophagus, and still more frequently between the 
tesophagus and the vertebral column. 

& 1373. The first branches of the subclavian artery are never con- 
sstant. They often and in fact almost always arise from its upper ex- 
fremity, directly before its passage between the scaleni muscles. But 
ssometimes the artery gives off much sooner, and even near its drigin, 
considerable branches, which go to the thymus gland, to the upper 
ppart of the pericardium, also to the trachea, to the bronchix, and to 
he esophagus (A. Ihymice, pericardiac@ superior, anterior et posterior, 
bronchie, wsophage@, broncho-@sophaye=), but they rarely or never 
elong to these pafts alone, although they distribute branches to all. 
Even when these branches arise from the subclavian artery (which 
decurs on the left side more frequently than on the right, because it 
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branches ; and they vary much, for, Ist, the same twigs do 
always arise from the same branches, so that the latter are not 

ays ofthe same calibre ; 2nd, small branches sometimes arıse from 

® subclavian artery, by a common trunk, whence their number 

Waries ; 3rd, they do not always emerge from the same point of the 
ubelavian artery, the inferior arising sometimes farther forward, and 

he superior farther backward than usual, 
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A, UPPER POSTERIOR BRANCHES. 


8 1374. The most constant of the upper and posterior branches are 
two, the vertebral artery and the inferior thyroid artery. 


I. VERTEBRAL ARTERY. 


$ 1375. The vertebral artery (A. vertebralis) is generally the first 
and largest of the two upper branches ofthe subelavian artery. Shortly 
after arising, it enters the arterial canal of the cervical vertebr&, and 
goes from below upward. This artery shows a great disposition to 
change its origin, and to arise directly from tbe arch of the aorta. We 
shall remark, 1st, that this anomaly, however common it may be, is 
seldom seen on the right side (at least to our knowledge), and that it 
tests always on the left;* 2nd, that when it occurs, the vertebral 
artery is almost always inserted between the left carotid and the left 
subclavian arteries. If this branch arises directly from the arch of the 
aorta more frequently than the others, it may be attributed, we think, 
to the following facts : Ist, in the normal state itis the first'branch of /$ 
‘the subelavian artery; 2nd, the vertebral vein normally empties itself } 
into the common trunk of the subclavian and jugular veins. The 
other fact, that the anomaly appears almost entirely on the left side, } 
seems to us to depend on this, that the division of the trunk into 
branches characterizes the left side of the ascending aorta even in the /f 
normal state, since the subelavian arteries there arise'separately, and in 
are not blended in a single trunk, as on the right side. The greater 
length of the left trunk of the innominata vein may contribute to it, 
since this anomaly should be considered, as we have remarked, an! 
imitation of the arrangement of the venous system. Finally, the situ-? 
ation of this artery between the left carotid and the left subelavian 
arteries probably depends on its arising, in the normal state, from the 
internal and posterior side of the subclavian artery. | 

We sometimes but rarely find on tbe right side a similar anomaly 
where the vertebral artery arises from the bifurcation of the trunk of 
‚the innominata ; this is still more curious, because in comparing this 
arrangement with that on the left side we have a new proof that the 
anomaly does not destroy in the two sides the character of the normal 
type. 

We know of only one case where the right vertebral artery arose 
from tbe arch ofthe aorta; but that of the left side also presented the 
same anomaly. 
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* Thismight be easily proved by numerous quotations. Ofall the authors who 
mention this variety Mäyer is the only one who asserts the contrary; for, withon 
speaking ofthe left vertebral artery, he asserts only thattheright sometimes arise‘ 

irectly from the arch ofthe aorta, This assertion is so contradictory to obserwä- 
ion that it can be explained only by considering it as a typographical error, 
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A second anomaly of the vertebral artery consists in its division into 
|: severaltrunks. Sometimes then one of the trunks arises directly from 
the arch of the aorta ; the other, which is generally smaller, from its 
‘ usual place ;* or both come from the subclavian artery, at a greater 
or less distance from each other. Perhaps the first arrangement also 
‚is found only on the left side‘; at least in a specimen before us, and 
‘ where the anomaly exists on the right, the two vertebral arteries are 
' branches of the subelavian artery. In both cases one of the trunks, 
‚ particularly the largest, enters the vertebral canal higher than usual. 
Sometimes it unites with the other, which enters at the normal place ; 

‘sometimes it unites with it before Entering this canal; sometimes, 
finally, the smallest branch extends into the vertebral canal after 
jpassing over one or more vertebral foramina, i 

Even when the vertebral artery is normal in respect to its origin, it 
tenters the vertebral canal at several different points. Its proper place 
lis the vertebral foramen of the sixth cervical vertebra.t+ 

In extremely rare cases this artery enters through the vertebral 
Iforamen of the seventh cervical vertebra.f Even when itarises lower 
ithan usual, from the arch of the aorta it however enters into the hole 
«of the sixth cervical vertebra, and we have frequently seen it in this 
(case not enter the vertebral canal until it reaches the fifth vertebra. 

More frequently, although not very often,the vertebral artery, even if 
ınot double, enters through the vertebral foramen of the fifth, fourth, 
third, or even the second cervical vertebra.. We know of no case in 
which it has been found entirely out of the vertebral canal, and we 
Ihave never known it to leave this channel lower than the upper verte- 
}bra, or to leave a vertebra, pass through a certain extent on the ante- 
#rior face of the transverse processes, and enter again into the vertebral 
«canal. 
Finally, the vertebral artery of one side is very frequently much 
Nlarger than that of the other, although according to our observations 
tthe sides of the body have no effect on this disproportion. 
This anomaly confirms the general rule that the synonymous arteries 
Wwhich go to the single organs on the median line of the body often: 
‚differ in volume and enlarge on one side at the expense of the other, 
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 * Henkel, Ammerkungen von weidernatürlichen Geburten, zweite Sammlung, 
d. 10, 11.--Huber, De arcus aort& ramis; in the Act. Helv., vol. viii, 2 68-102, 
We have always observed this, a in a very few instances. aller (Ze. 
at. fase, ii., ewplie. icon. 2, art. thyr. infer., not. c) and nn (p. 177) 
re then correct in | that this arrangement is normal. Mayer mistakes in 
ing (p. 110) that there is for the vertebral artery a special Opehing: through 
"hich it enters into the vertebral canal, sometimes in the seventh and sometimes 
only in the sixth cervical vertebra. This opening always exists exceptin a very 
ew instances in the seventh cervical vertebra ; but the vertebral artery rarely or 
never ng throneh it and always enters through thesixth. What Mäyer consi- 
ers the normal state is a rare an and vice versä, Monro (Outlines &6., 
. iii. p. 301) is also mistaken in thinking that the autety enters through the 
nth cervical vertebra as often as it does through the sixth, 
Bichat (p. 193) is correct in saying that it sometimes but rarely enters through 
‚similar foramen ofthe seventh cervical vertebra. This arrangement is rare, as 
Murray, and Semmerring have not spoken of it, although they mention 























































400 DESCRIPTIVE ANATOMY. 


$ 1376. The vertebral artery ascends in an almost straight line tothe 
second cervical vertebra; but atthis pointit becomes tortuous and de- 
scribes several curves, four of which are very remarkable. First, it 
penetrates into that part of the canal which belongs to the transverse 
process of the second vertebra, forming a right angle, assuming an en- 
tirely horizontaldirection, and going transversely outward; then pass- 
ing through this opening, it describes another right, acute, or obtuse 
angle, resumes its first direction, and becomes perpendicular again at 
‚the upper cervical vertebra. When it has passed through the vertebral 
foramen it inclines again at a right angle, resumes a second time a 
horizontal direction, and goes backward and inward, turning around 
on the articular process of the first cervical vertebra, along its posterior 
groove. From the posterior extremity of the articular process it goes 
gradually and at an obtuse angle inward and upward, and soon enters 
the cranium, passiog through the dura mater and the large occipital 
foramen directly above the occipital condyle. Having entered the 
skull, it is situated first on the side, then on the lower face of theme- 
dulla oblongata, and ascends forward and inward on the basilar pro- 
cess of the oceipital bone. There the two arteries approach each other, 
and after passing usually more than an inch within the cavity of the 
skull, they unite at an acute angle, either a short distance behind the 
posterior edge of the pons Varolii, or on thisedge, or even inits centre. | 
They always, as far as we know, unite and give origin to a single 
trunk, the basilar artery (A. basilaris), which is much smaller than the ! 
two branches which produce it. In size it nearly equals the internal } 
carotid artery after it gives off the ophthalmic artery. It proceeds for- f 
. ward to the centre of the lower face of the pons Varoli, and divides at P 
its anterior extremity into two large branches, a right and a left. FE 
8 1377. In this course the vertebral artery generally gives off no 
branches, or at least but small and inconstant ones. These branches /f 
are distributed to the anterior deep muscles of the neck. In this! 
respect the vertebral artery resembles the internal carotid. 
$ 1378. From the portion within the vertebral canal several small 
branches pass forward, outward, and backward, generally between 
every two vertebr&, and go to the vertebr&, to the intertrausversarii, 
to the multifidus spin, to the anterior deep muscles of the neck, and 
to the small muscles of the head. h 
Internal branches, which are also very small, pass through the inter- 
vertebral foramina, either alone or attended with small arterial twigs 
from the other branches of the subeclavian artery, penetrate the verte- 
bralcanal and are distributed partly to the nerves, others to the anterior 
and posterior sides of the dura mater and to the pia mater of thespinal 
marrow. They anastomose, with those of the opposite side and with 
the anterior and posterior spinal arteries. {N 
Considerable branches arise from that part of the vertebral ry 
between the first and the second cervical vertebr, and also between tl 
latter and the occipital bone. Some go outward, are expandedin the 
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{ transversalis colli and the complexus minor muscles, and anastomose 
, with the branches of the ascending cervical artery, and sometimes en- 
\ tirely replace it. The others proceed backward and outward and are 
‘ distributed in the posterior and lateral small muscles of the head. 
‘Some go inward and anastomose with the synonymous branches of the 
(other side. Finally, many enter tbe tissue of the dura mater. 

$ 1379. The largest branches arise from that part of the vertebral 
tartery within the skull. From the difference of calibre between the 
}branches which it sends out of the cavity of the skull, this part is fre- 
“quently much larger on one side than on the other, although both have: 
Iprimarily the same diameter at their origin, and although the side of 
ithe body has no necessary influence upon this difference. 

The branches which arise before the two vertebral arteries unite are 
itbe anterior spinal artery, the posterior spinal artery, and the inferior 
| sartery of the cerebellum. 
| $ 1380. The posterior spinal artery (A. spinalis posterior) is the 

ssmallest, and often comes from the inferior artery of the cerebellum. 
"Allt arises the lowest and from the outside of the vertebral artery, goes 
iinward on the posterior face of the spinal marrow, and descends on 
eeach side along the posterior spinal groove to the end of the spinal 
zmarrow. The two arteries are very tortuous and are parallel to each 
They are always enlarged by the accessory ramuscules of the 
wvertebral, the deep cervical, and the intercostal arteries which pass 
tthrough the intervertebral foramina, and anastomose by numerous 
kransverse branches, which generally correspond to the intervertebral 
spaces; so that each portion of the spinal marrow between two ver- 
#tebrze has its special vascular circle, even as the four cerebral arteries 
form one by their anastomoses. 
$ 1381. The inferior artery of the cerebellum (A. inferior cerebelli) 
also arises from the outer side of the vertebral artery and is usually 
louble on both sides, 
One, the posterior inferior artery of the cerebellum, arises farther 
ackward, and goes backward, upward, and inward, proceeds on the 
eral parts of the medulla oblongata, distributes its branches to the 
wela choroidea of the cerebellum and to the floor of the fourth ventricle, 
and ascends between its two bemispheres to its vermiform eminence 
nd to the inner face of itstwo hemispheres. This branch often exists 
’n one side only, and then it is observed particularly when the inferior 
irtery of the cerebellum arises very far forward. 
MM The anterior inferior artery of the cerebellum sometimes arises at 
she origin, sometimes also at the extremity of that portion of the ver- 
ebral artery within the skull. In some subjects, particularly when the 
ertebral arteries unite early, it comes from the basilar artery. These 
rieties are observed even on both sides of the body at once, The 
nterior inferior artery of the cerebellum not only frequently exists 
one but it is generally much larger than the posterior. It.is some- 
mes much smaller on one side than on the other. It proceeds very 
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tortuously outward and backward to the lower face ofthe cerebellum, 
where it passes on the grooves which it crosses and divides into 
branches, some of which go backward and others forward. These 
branches also cross the direction of the grooves of the cerebellum ; 
the small ramifications alone become parallel and finally penetrate 
into them. 

$ 1382. The anterior spinal artery (A. spinalis anterior) generally 
commences a short distance from the lower edge of the pons Varolii, 
even when the two vertebral arteries unite much higher than usual. 
It arises from the internal part of the trunk and soon unites with that 
of the opposite side in a singletrunk on the median line, which descends 
along the anterior groove ofthe spinal marrow. Generally, particularly 
when the two vertebral arteries unite higber than usual, we find a 
small anterior and superior spinal artery, which is sometimes single 
and arises from the top of the angle of union, and sometimes double, 
which blends likewise with that of the opposite side, and which, pro- 
ceeding also from above downward, soon anastomoses with the lower. /f 
The single trunk of the latter, which corresponds to the median line, 
is often divided in its course and thus forms considerable islands. Its? 
upper part receives also from all or most of the intervertebral foramina ff} 
considerable branches, which are given off by the vertebral or the other 
cervical arteries to the anterior face of the spinal marrow and anasto- 
mose with it. During its course, which is very tortuous, it sends off} 
on each side numerous branches to the spinal marrow. t | 


II. BASILAR ARTERY. 


8 1383. The basilar artery (A. basilaris. s. meso-cephalica) is con-! 
stant, and arises, proceeds, and varies in the manner mentioned above.) 
We however sometimes remark in its arrangement a tendency to 
want of union or to the separation of the vertebral arteries, since it 
forms islands, especially at its posterior part. This artery is howeve 
the only one in which we have observed this arrangement. It ve 
soon divides into two parts, which almost immediately unite. We con 
sider this anomaly as very rare, not only because we have never seen 
it but twice, but because it is not mentioned by the most correc 
angeiologists.* It is curious not only as an anomaly, but because it 
increases the analogy between the basilar and the anterior spina 
arteries, which are already so similar. It is not unimportant to say 
that in the two subjects which presented this unusual arrangemen! 
the anterior communicating artery of the two internal carotids pre 


* Anarrangement has been figured by Heuermann (Physiologie, vol. ii. tab, 8 
where the two vertebral arteries were connected behind their union by a larg 
transverse branch, to give rise to the basilar artery, which seems to have som 
relation with this anomaly; but more probably it consisted only in the uniono 
the anterior spinal arteries, since the two vertebral arteries are not yet unile 
behind this branch. 
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sented analogous divisions. In the latter however this anomaly is 
much more common than in the basilar artery. 
From both sides ofthe basilar artery numerous branches arise, gene- 
ally at right but sometimes at angles slightly acute, backward, which 
ary much in number and volume and do not correspond perfectly on 
Hoth sides. The smallest enter into the pons Varolii and the nerves 
which come from it ; the largest, even when the usual inferior arteries 
of the cerebellum do not exist, proceed even to the lower face of the 
zerebellum. 
Some branches, the infernal auditory arteries (A. auditiv@ interne), 
snter into the internal auditory foramen, expand in the labyrinth, and 
ınastomose with the branches of the internal and.of the external 
esarotid arteries which enter into this organ. 
$ 1384. At itsanterior extremity, in the middle of the anterior edge 
fbfthe pons Varolii, the basilarartery usually divides into four branches, 
wo on each side, the superior artery of the cerebellum and the poste- 
vior cerebral artery. 
$ 1385. The superior artery of the cerebellum (A. cerebelli superior) 
vhich is almost as large as the inferior, is rarely deficient on one side, 
n which case it is replaced by a branch of the following. It is more 
frequently double; and then the vertebral artery divides into five 
bnranches, of which the two superior arteries of the cerebellum are 
Witunted very near each other : sometimes but much more rarely, it 
rises some lines behind the anterior extremity of the vertebral artery. 
ft goes transversely outward and upward, directly behind the anterior 
dge of the pons Varolii, then proceeds a little backward, turns upon 
She pons Varolii to arrive at the anterior edge of the cerebellum, 
nd divides into superficial and deep branches. The first proceed 
Sackward on the ridge of the cerebellum to its posterior edge, where 
‘hey anastomose with the branches of the inferior artery of the cere- 
ellum ; the others penetrate upward into the anterior lobes. 
 $& 1386. The two anterior branches, the posterior or deep cerebral 
rteries, Lobaires posterieures du cerveau, Ch. (A. cerebri posteriores, s. 
m ıfunde), are much larger than the superior arteries ofthe cerebellum. 
Ühey arrive at an acute angle, separate much from each other and go 
örward and outward. They usually give off near their origin and at 
Kheir upper and external part several branches, some of which are 
Onsiderable and go to the cerebral peduncles, to the thalami optici, to 
e tubercula quadrigemina, and to the valve of Vieussens. After 
ro oceeding a short distance they divide into two branches, the com- 
au Besting artery and the continuation of the trunk. 
e commumicaling artery is situated inward, and is smaller than 
e other. Its direction is outward and forward and it proceeds to 
jeet the anastomosing branch of the internal carotid artery, with 
which it unites. 
" The eontinuation of the trunk of the posterior cerebral artery, which 
$ usually the smallest of the three proper cerebral arteries, sometimes 
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arises from the internal carotid artery, previous to its bifureation, and 
sometimes also from the union of the anastomosing branches given off} 
by the internal carotid and the vertebral arteries. It goes outward 
and upward, before the third pair of the cerebral nerves, and turns on 
the cerebral peduncle, to the lower face of which it gives some ramus- 
cules, which thus arrive at the thalami optici and the tubereula qua- 
drigemina, penetrate into the third ventricle, and are distributed 
principally to the choroid plexus. Finally, it goes on one side to the 
posterior part of the cerebrum and of the corpus callosum, and also to 
the thalami optici on the other, particularly to the lower face of the 
cerebral hemispheres. It anastomoses very frequently with the) } 
anterior or central arteries and with the arteries of the corpus 
callosum, which arise from the internal carotid artery. 

$ 1387. The peculiarities presented by the arteries of the brain 
have been described before or will be mentioned when we speak of the 
encephalon. 


III INFERIOR THYROID ARTERY, 


& 1388. The inferior thyroid artery (A. thyroidea inferior, s. sacro-W 
ihyroidea, Barclay) arises from the subclavian artery, more outwardäf® 
and forward than the vertebral artery, from which however it is not 
always the same distance. It most generally gives off the inferio 
thyroid branch and several twigs, which go to the muscles and to the$ 
skin of the neck, the back, and the shoulder. 

This artery is large, particularly in the child, where it is equal 
the subclavian or even the carotid artery. Its size however variesjf 
much, because thatone or more branches which it commonly furnishes 
frequently arise from other trunks, but the arteries which generally 
come directly from the subclavian artery are rarely given off byi 
This is true for instance of theinternal mammary artery, and the former 
is true in regard to the branches which go to the muscles of the neck 
shoulder and back. Sometimes it goes only to the thyroid gland. In 
other cases it is uncommonly large, because it gives off not only the 
usual branches but also the internal mammaryartery. In rare cases 
on the contrary, it does not deserve its name, because it gives branches 
_ only to the muscles and the inferior thyroid arises from the common 
carotid artery, or does not exist as a separate vessel, but is blended 
‘with the superior thyroid artery. This anomaly is curious, as it is: 
repetition of the normal formation of most mammalia. 

Another and somewhat similar anomaly is when the inferior thyroid 
artery is uncommonly small, either on one or both sides, and one on 
both of the superior thyroid arteries are lJargerin the same proportior 
‘or finally when beside the two common thyroid arteries, there is alsı 
athird (A. thyroidea ima, s. Neubaueri), which arises lower down eithei 
from the arch of the aorta on the right of the left carotid or from Ihe 
common trunk of the carotid and the subclavian artery, when the 
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anomaly occurs on the right side, or from the common trunk of the 
warotids of one side only, or finally from both sides at once, sometimes 
higher and sometimes lower. 

‘We must also mention here the rare anomaly where the inferior 
Shyroid artery is totally deficient on one side, while on the other, in 
Ühe usual place, particularly on the right, instead of the two inferior 
Ühyroid arteries, we have a common trunk,* which arises sometimes ’ 
from the aorta and sometimes from its usual place. We have twice 
bserved a case resembling this, where tbe inferior thyroid artery 
#rose from the arch of the aorta, between the trunk of the innominata 
ad the left carotid arteries. 


IV. SUPERIOR SCAPULAR ARTERY. 


$ 1389. In most cases the inferior thyroid artery, immediately 
fter arising, gives off the superior scapular artery (R. transversus sca- 
le, s. scapularis transversa, s. scapularis superior, s. cervicalis superfi- 
Kalis), which however sometimes arises from the subclavian artery, 
oometimes singly, and sometimes by a common trunk with the follow- 
ig. It goes transversely backward and outward behind, and a little 
boove the clavicle between the scalenus anticus and the scalenus 
edius; gives branches to the sterno-thyroideus, the sterno-hyoideus, 
ae omohyoideus, the scaleni, the trapezius, and the supraspinatus 
nuscles; passes between the spine and the glenoid cavity of the sca- 
a, and enters theinfraspinalis fossa. There it divides into several 
anches, the smallest of which usually pass through the semieircular 
ötch to the anterior face of the scapula and to the subscapularis 
suscle, while the largest are distributed on the posterior face of this 
ne, to which it gives one or more nutritious twigs, and terminates 
- the infraspinatus muscle. Another branch arises from this point 
1 goes forward between the proper and common ligaments of the 
apula, distributes itself in the articular capsule of the shoulder and 
the upper and anterior part of the deltoides muscle, and anasto- 
Dses by several large branches with the anterior circumflex artery 

the arm and with the great thoracic artery. 


2 V. TRANSVERSE CERVICAL ARTERY. 
R% Zu 


{ $ 1390. The transverse cervical artery (A. cervicalis superficialis, 8. 
rvicalis transversa, 3. colli transversa), which is generally as large as 
€ preceding, arises from the inferior thyroid artery, a little higher 

at some distance from it outwardly; it often arises directly from 

‚subeclavian artery. It goes transversely outward and backward. 
is situated at first on the side of and a little behind the superior 
psular artery, and it gives off in this course branches to the scaleni 


* Burns, loc. cil ,p. 3831. 
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muscles, and divides into two large branches on a level with {he upper 
edge of the shoulder. The ascending branch becomes the principaB 
branch of the trapezius and also sends some ramuscules to the levator 
scapule muscle ; the other descends along the base of the scapula 
between the rhomboidei and the serratus magnus muscles, in which 
course it gives off twigs to these muscles and also to the lower partof 
the trapezius muscle. | 
$ 1391. A little higher, one or more small branches (R. thoraciei 
arise very constantly from the inside of the inferior thyroid artery | 
thesego upward andinward to the lower part:of the longuscolli muscle 
penetrate also the spinal canal through the intervertebral foramina, bu 
go particularly to the trachea and to the esophagus. The latter ar 
termed the bronchial and'the esophageal arteries (A. branchiales, «sol 
phagee, s. broncho-@sophagee). ; 
$ 1392. After passing through rather along course upward withouf® 
giving off any branch, the inferior thyroid artery divides into twe 
branches, the ascending cervieal artery, which is generally muec 
smaller and goes upward and outward, and the thyroid artery, whicl 
may be considered as the proper continuation of the trunk. 























VI. ASCENDING CERVICAL ARTERY. 


$ 1393. The ascending cervical or the superior dorsal artery (AR 
cervicalis ascendens, s. dorsalis suprema) is a very constant branch € 
the inferior thyroid artery and sometimes but rarely arises from 
subclavian artery; this happens particularly when the branches alrez 
described arise separately from the proper thyroid artery. Sometime 
also it arises from the internal mammary artery. It ascends along th 
transverse processes of the cervical vertebr&, between the longus coll 
and the scaleni muscles. In its course it gives off backward, outwa 
and upward several considerable branches, which are distributed in 
upper part of the trapezius, the levator scapul&, the serratus magnu 
the serratus posticus, the scaleni, and the splenii muscles, and the sk 
of the neck : the trunk generally goes backward, below the transv 
process of the third cervical vertebra, penetrates deeply between 
transversalis colli and the complexus minor muscles, and hav 
thus come upon the posterior face of the neck, it terminates in tv 
principal branches; the smaller ascends behind the transverse p 
cesses of the cervical vertebr&, gives ramuscules to the comp] 
minor muscle and to the posterior small muscles of the head, anas 
moses with the vertebral and occipital arteries, and finally penetı a 
into the spinal canal between the first and second cervical vertebr 
where it terminates in the dura mater. The other is larger and is 
continuation of the trunk : it goes outward between the fasciculi 
the complexus major muscle, and terminates in this muscle and in® 
digastricus and the posterior muscles of the head, 
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& 1394, The thyroid branch (R. thyroideus) sometimes arises singly 
rom the subclavian artery, from the aorta, the innominata, or from 
he common carotid artery. It is sometimesentirely deficient in some 
jubjects, but is generally the largest branch of the inferior thyroid 

ery. Itis very tortuous and curves very much in ascending toward 
ıe thyroid gland. It usually passes behind, sometimes but rarely 
fore, the primitive carotid, in order to arrive at this gland. Before 
saching it, it divides into several branches, which enter this organ 
incipally on its lower edge and lower face and anastomose with 
ich other and with those of the superior thyroid artery. 

"The thyroid branch also gives in its course smaller ramuscules to 
ie longus colli muscle, to the pharynx, and particularly to the 
rynx. The latter istermed the inferior laryngeal artery (A. laryngea 


Yferior). 
VII. LOWEST THYROID ARTERY, 


18 1395. Besides the branch described ($ 1364), another branch 
ed the lowest thyroid artery (A. thyroidea ima) arises sometimes 
om the primitive carotid or from the innominata, from the arch of 
e aorta or from the subclavian artery, by atrunk in common with 
sat of the opposite side. 

This anomaly occurs on the right side more frequently than on the 
side;* we have never observed it on the latter side, although we 
ve frequently seen it on the other. In one case only, where the 
Higin of the inferior thyroid artery was abnormal, it did not arise from 
€ left side of the arch of the aorta, but from the right side, between 
'e innominata and the left carotid artery; thence it passed before the 
hea to-go to the'left side of the thyroid gland, while the origin and 
:ction of the right was normal. This anomaly then seems properly 
"belong to the right side, even as the similar anomaly of the verte- 
#al artery appears exclusively on the left side, Er 
A! Finally, whether this abnormal artery forms a part or the whole o 
® inferior thyroid artery, whether it arises from the innominata, or 
m the arch of the aorta, or deeply from the primitive carotid artery, 
ways passes on the anterior face of the trachea to go to the thy- 
@d gland, into which it enters from below upward. It cannot then 
"ape being wounded in the operation of laryngotomy. 


1: 


Bir 
‚' 7 We have found it nine times on the right. Hubert (loc. cit., p. 84) has scen 

I lowest thyroid artery arise four times from the common trunk, three times on 
Ya Aght and only once on the leftside Nenubaner has also seen the right com- 
P m the aorta (in Erdmann, Deserip. art. thyr.ime, Jena, 1772). Ramsa 
reount of an unusual conformation of some muscles and vessels, inthe Edinb, 
ad, and. Surg.Journ., vol. viii. p. 281-283, tab. 1, fir. 2) has found it arising from 
4 Anominata trunk. Loder has twice seen it arising from the aorta, between 
” Fight carotid and the subelavian arteries: the innominata trunk did not exist 
ıhese two cases (De nonnullis arteriarum varietatibus, Jena, 1781). 


% 


i 
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VIII. DEEP CERVICAL ARTERY, 






















$ 1396. The deep cervical artery (A. cervicalis profunda), often form 
a special trunk, which arises from the back side of the subelavias 
artery, a little more externally than the preceding, but frequentiy b 
a common trunk with the superior intercostal artery. It is rarelf 
given off by the inferior thyroid or even by the vertebral artery ; in thf 
latter case its origin is generally a little below that of the vertebra 
artery. It more rarely comes from the upper part of the latter, ig 
which case it sometimes descends between the first cervical vertebr 
and the occipital bone, and is afterwards distributed as usual, but s4 
that its lower branches are almost always supplied by the othe} 
branches of the subclavian artery. 

It goes obliquely upward and outward, passes backward betwee 
the transverse processes of the sixth and seventh cervical vertebr& o 
the latter and the first dorsal vertebra. It ascends between the trans 
versalis colli, the spinalis colli, and the semispinalis dorsi muscles 0 
one side, and the digastricus and the complexus muscles on the other 


rior muscles of the head, and anastomoses, especially above, near thif 
oceipital foramen, with the branches of the vertebral and occipitz 
arteries. It also sends ramuscules into the spinal canal through th 
intervertebral foramina, which anastomose there with the spinal arte 
ries given off by the vertebral artery. 


B. INFERIOR BRANCHES. 


$ 1397. The inferior branches of the subclavian artery are the inter 
nal mammary artery and tlıe superior intercostal artery. 


I. INTERNAL MAMMARY ARTERY. 


8 1398. The inlernal mammary artery (A. mammaria interna, ® 
-sternalis, s. substernalis) is much smaller than the vertebral and 
inferior thyroid arteries. It arises ordinarily and very constantly by 
distinct trunk from the anterior or inferior side of the subelavia 
artery, nearly opposite the inferior thyroid artery. It however ä 
some rare cases, one of which is now before us, arises by a commo 
trunk with the latter, or on the right side from the innominata, #% 
even from the arch of the aorta.rt Be 

It generally goes downward and inward, but sometimes also ascend 
a little before taking this direction, which it long preserves, 


%* Neubauer, loc. cit., p. 33. x . 
5 Bechmer, De quat, et quing. aort@ram ; in Haller, Collect. diss. anat., W 
p- 452. 
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descends almost in a straight line to the posterior face of the anterior 
wall of the chest, on the costal cartilages between the intercostales 
| and the triangularis sterni muscles, nearer its internal than its exter- 
nal extremity, consequently not farfrom the two edges of the sternum, 
“which it also approaches a little below. 

Besides several branches which go from its upper part to the lower 
part of the anterior muscles of the neck, it sometimes gives off a supe- 
 rior bronchial artery, the thymic, and a branch which is distributed to 
“the pericardium, and also to the anterior mediastinum. But its upper 
/ part constantly gives off a branch which accompanies the diaphragmatic 
inerve, called the superior diaphragmatic artery (A. diaphragmatica 
{superior, s. pericardio-diaphragmatica). This branch sends ramuscules 
ito the pericardium, to the internal wall of the mediastinum, and to the 
‘esophagus, and expands in the anterior and middle portion of the dia- 
Iphragm, where it anastomoses with the inferior diaphragmatic artery. 

In its course along the sternum the internal mammary artery gives 
«off external and internal branches. 
| The external branches, the anterior intercostal arteries, (A. inter- 
di ccostales anteriores), are usually larger and more numerous than the 
internal. Their number is not exactly the same in every part, but 
tthey equal in number the intercostal spaces, over which the internal 
imammary artery passes. They generally proceed along the lower, 
irarely along the upper edge of the rribs, and almost alwaysin thelatter 
‚ecase one intercostal space contains two of them. They go backward 
lbetween the intercostales interni and externi muscles, and anastomose 
“with the intercostal arteries given off by the descending aorta and 

with the thoracic arteries which arise from the axillary artery. 
One of these branches, the fifth, sixth, or seventh, has been called 
the musculo-diaphragmatie artery (A. musculo-phrenica). It is usually 
y considerable, sometimes as large as the trunk, of which it seems 
en to be a continuation. It is distributed not only to the anterior 
Fpart of the diaphragm, but it also -arrives at the upper part of the 


the epigastric artery. \ 
The internal branches, which are smaller and fewer than the pre- 
seding, go, some to the internal face of the sternum, others to the an- 
or face of the pericardium, and some, viz. the deepest, to the ante- 
part of the diaphragm;; finally, others leave the pectoral cavity 
irough the intercostal spaces and are distributed in the upper part of 
/he abdominal muscles. 

The trunk of the internal mammary artery commonly divides into 
wo principal branches of different sizes, an external and an internal. 
lis bifurcation occurs sometimes higher and sometimes lower, and 
Jecasionally it is seen opposite the anterior extremity of the fifth rib, 
and sometimes only opposite the eighth. j 

The external branch goes obliquely outward, along the costal carti- 


ages, above the intercostal spaces. It terminates by the lowest of the 
von, 1, NN 
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anterior intercostal arteries and by small branches which enter the 
anterior edge of the diaphragm and the upper part of the broad abdo- 
minal muscles. It isalso called the superior epigastric artery (A, epi- 
gastrica superior). 

The internal branch proceeds perpendicularly downward, passes 
between the anterior and internal digitations of the diaphragm, and 
comes upon the posterior wall of therectus abdominis muscle, where it 
soon divides into several branches, which descend vertically and anas- 
tomose as high as the umbilicus with the ascending branches of the 
epigastric artery and also with the ramifications of the external branch. 


II. SUPERIOR INTERCOSTAL ARTERY, 


$ 1399. The superior intercostal artery (A. intercostalis suprema, s. 
prima) arises more externally than the preceding, and is given off from 
the posterior part of the subclavian artery. Itis the smallest and the /f* 
most external of the four constant branches of the latter, and varies in 
size. Sometimes it is very small; in this case it arises almost always /f' 
directly from the subclavian artery. It is rarely given off by the | 
inferior thyroid artery, and it frequently arises by a common trunk 
with the deep cervical artery. 3 

The distribution of this artery varies very frequently, especially in | 
regard to its extent. It however always goes downward and outward, | 
passing on the neck, and gives upward and downward branches, of | 
which the lower are much larger than the upper. 

The superior branches go to the transversalis colli muscle and send 
branches to the deep muscles of the back. ; 

The inferior, which are a continuation of the trunk, divide into 
external and internal or posterior branches. 

The external or intercostal branches (.R. interossei) proceed along the ! 
lower edge ofthe first andsecondribs, between the intercostales interni 
and externi muscles. They generally do not.extend very far forward 
and divide into two ramuscules, an upper and a lower, which follow, 
the former the lower edge of the upper rib, and the second the upper 
edge of the lower rib, and are distributed in the posterior part of the 
intercostales muscles between which they proceed, and anastomose 
before with the superior anterior intercostal arteries ($ 1397). Some- 
times we find two branches in the same intercostal space, one of which 
gives off two twigs. ; 

The posterior, internal, or dorsal branches (R. dorsales) usually arise 
more or less opposite the external and divide like them into two ramus- 
cules, the internal of which is almost always larger than the other, and 
enters into the spinal canal through the intervertebral foramen, is dis“ 
tributed to the spinal membranes and the spinal marrow, and anasto= 
moses with the spinal arteries which arise from the vertebral artery 
while the external, proceeding between the ribs goes backward, where 
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Juit enters the deep muscles ofthe back, the multifidus spin® and the 
Is spinalis dorsi. 

When the superior intercostal artery is very small, it is distributed 
vonly to the first intercostal space, but its branches generally extend to 
üthe second. 

It more rarely gives origin, as we have already said, to the deep cer- 
wvical artery, and it also gives off very near its origin an esophageal or 
Vbronchial artery (A. @sophagea et bronchialis), which varies in size 
sand turns inward and forward, sending branches to the lower part of 
the trachea, also to the centre ofthe esophagus, and likewise gives 
tthem to the bodies of the upper dorsal vertebr&, and communicates by 
bbroad anastomosing branches with the other esophageal and bronchial 
aarteries, 
$ 1400. The subclavian artery gives off those branches only which 
we have described. Sometimes however it sends from its lower and 
anterior side a considerable branch to the lymphatic glands in the upper 
mregion of the chest. It also gives off above the lower extremity of 
he scalenus anticus others, which go outward to some of the axillary 
gzlands. 
$& 1401. The artery of the upper extremity then assumes a trans- 
erse direction, separates from the trunk, goes downward and outward 
etween the scalenus medius and anticus, and is called the axillary 


11. AXILLARY ARTERY. 


8 1402. The azillary artery (A. awillaris) extends from the scaleni 
muscles to the lower extremity of the axilla. It is situated between 
ühe chest and the arm, its upper part being nearer the former, while its 
wer part approaches the latter, because it proceeds obliquely down- 
ard and outward. For a short space its upper part is covered only;by 
skin and the platysma myoides muscle ; below we find the clavicle 
efore it, as it passes behind its centre the subclavius muscle, and 
till lower the outer part of the pectorales muscles.. Backward and 

ütward we observe, above, the brachial plexus, then the subscapula- 
As muscle, the scapulo-humeral articulätion, and the tendon of the 
tissimus dorsi muscle, On its inside it has, above, the first two 
äbs, below, the serratus magnus muscle, 

ii is imbedded in a very loose cellular tissue, and is surrounded by 
ihe axillary glands, andis attached but feebly to the adjacent parts, 
septing a small portion of its upper part. As in this place it rests 
a the first and second ribs, it may easily be compressed whenever an 

peration near or within the scapulo-humeral articulation requires it. 

_ & 1403. Several branches, which are not very constant, arise from 
as artery. The principal, rcgarded from above downward, are the 
xternal thoracic arteries, the inferior scapular artery, and the circum- 
ex arteries. These branches vary in respect to volume, number, and 

gin, because sometimes many ofthem arise by a common trunk, and 
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again sometimes one or more come much lower than usual from the 
brachial artery, or finally in some cases by a trunk in common with 
the. deep brachial artery. 

Besides these branches the axillary artery also gives off, in part or 
entirely, far outward above, one or more of the external thoracie arte- 
ries, the transverse scapular artery, so that the principal portion of this 
latter artery arises at its usual place, but its smallest branch distri- 
butes itself to the subscapularis muscle. This anomaly is very remark- \ 
able, because it gradually leads to another, which is much greater, 
where the transverse scapular artery is entirely deficient, or at least is 
very small; so that the branches usually given to the muscles of the 
scapula come from the superficial scapular artery. 


I. EXTERNAL THORACIC ARTERIES, 


$ 1404. The external thoracie arteries (A. thoracice externe, s. alares) ' 
vary in number from three to six. 

Some arise from the inside, others from the outside of the axillary 
artery. '‘ 

$ 1405. The former are usually smaller than the latter. They go ° 
principally to the superior external intercostalmuscles, to the pectoralis 
minor muscle, to the axillary and thoracice glands, and go downward 
and forward even to the skin. Sometimes we find only one, and again 
there are two, which are then much smaller. One ofthese two arteries, 
and when there is only one, that one usually arises highest from the 
trunk of the axillary artery ; itis then termed the superior external "I 
thoraeic artery (A. thoracica externa suprema, s. prima), and is also 
called the small external thoracic artery (A. thoracica externa minor), ' 
because it is always smaller than the others. 

& 1406. The second external thoracic artery is rather constant and 
is called the acromial artery (A. acromialis). It arises from the outside 
of the axillary artery and is sometimes single and sometimes double. 
In the latter case, some of the branches usually given off by the single 
trunk generally arise very near each other, from the axillary artery. 

This artery gives off, first, upward and forward and upward and out- 
ward, small branches which go to the subelavius muscle; second, 
others below, which go to the inner part of the upper edge of the 
deltoides muscle and also to the upper part of the capsular ligament 
of the shoulder, where they anastomose below the acromion process 
witb the branches of the superior scapular artery. 2 

Larger and more numerous branches arise forward, inward, and 
downward, above and below the pectoralis minor muscle ; they en 
this muscle and also the pectoralis major muscle from within 
without, and are distributed principally in them. 

Others, which pass on the pectoralis minor muscle, go outward am 
forward toward the anterior and internal edge of the deltoides musel 
into which they penetrate from below upward, and extend to tie on 
sular ligament of the scapulo-humeral articulation, on the surface 
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which they anastomose with the preceding and also with the branches 
Thof the inferior scapular artery and the anterior circumflex artery. 
hey penetrate also to the posterior muscles of the scapula and to the 
subscapularis muscle. 

A constant branch descends along the inner edge of the deltoides 
muscle, between it and the pectoralis major muscle, at the side of the 
twephalic vein. This branch is always considerably large, and it arises 
sometimes directly from the axillary artery, but then it comes below all 
he others from which it is very remote, and no longer proceeds between 
Tihe deltoides and the pectoralis major muscles, but descends below the 
katter, between the coraco-brachialis and the two heads of the biceps 
Iiexor muscle, and gives off considerable branches to thesetwo musecles. 
Other branches, which are still lower, go to the axillary glands, to 
Ihe serratus magnus, and sometimes to the trapezius muscle. 

$& 1407. The third, or, when the first or the second or both are double, 
ihe fourth or the fifth external thoracic artery, the long thoracic, or the 
meternal mammary artery (A. thoracica externa longa, mammaria ex- 
a) is given off so constantly by the subscapular artery that it should 
ever be described asa separate artery. We shall mention it hereafter. 
$ 1408. Not unfrequently two branches, which arise from the sub- 
apular artery, come directly from the axillary artery and form athird, 
urth, or fifth external thoracic artery, which is distributed to the 
zubscapularis muscle, 


II. SUBSCAPULAR ARTERY, 


& 1409. The subscapular artery, the inferior or common scapular 
sıtery (A. subscapularis, scapularis inferior, infra-scapularis, scapularis 
‘ommunis) is generally the largest branch of the axillary artery and 
‘ometimes equals this trunk in size. It arises near its inferior extre- 
ıity, at the lower edge of the tendon of the subscapularis muscle; so 
1at its origin is covered by the brachial plexus. It is rarely given off 
er down, 

Its origin is very constant, and when itarises from the inferior dig 
id artery it is one of the rarest anomalies, and occurs certainly only 
ı regard to its upper part. 

The volume änd number of its branches vary. In its greatest deve- 
pment it gives off, first, the final external thoraciec arteries, which 
: have already described, which are its first branches, and which go 
ward and backward and are distributed in the infraspinatus muscle ; 
nd, and 3rd, one or two circumflex arteries ofthe arm ; 4th, even the 
neep brachial arteryin whole or in part; 5th, the long external lateral 
oracie artery ($ 1407), more rarely the second, third, and the fourth 
“ranches, usually the first and the fifth. 

‚ After giving off the first subscapular branches, the artery proceeds 
award and downward and divides into two branches, an inferior de- 
ending branch and a superior, which is larger, goes backward a is 
NN 
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the continuation of the trunk, and is called the circumflex artery of the 
scapula (A. circumflewa scapule). 

The circumflex artery of the scapula, shortly after giving off the 
ascending branch, sends off several beside, some of which are large 
and others small, to the outer edge of the subscapularis muscle, to the 
teres minor and major muscles, to the axillary glands, the skin of the 
axilla and of the back, and to the subscapularis muscle. It afterwards 
curves around the neck f the scapula, passes on its posterior face, 
where it is called the dorsal artery of the scapula (A. dorsalis scapule), 
when it is very much developed, penetrates partly into the bone, and 
ascends partly also upward and inward into the subscapularis muscle, 
advances on the neck ofthe scapula, and anastomoses with the acromial 
and with the superior scapular arteries; finally, when the latter is 
smaller or deficient, it re-ascends below the spine of the scapula into 
the supraspinalis fossa, and distributes branches to the supraspinatus 
and likewise to the trapezius muscle. 

When it is less developed it does not penetrate deeply between the 
scapula and the infraspinatus musele, but only into the posterior part 
of the deltoides muscle, and anastomoses with the preceding arteries 
on the acromion process and on the anterior edge and even in the sub- 
stance of the infraspinatus muscle. 

The descending branch goes inward, backward, and downward, 
along the external wall of the chest, inthe broad muscles of the back, 
the lower part of the serratus magnus muscle, the intercostales mus- 
cles, the thoracie glands, the lower part of the subscapularis muscle, 
and several of the axillary ganglions. 

The portion of this branch which is distributed in the serratus mag- 
nus muscle is the long external thoracic artery, which very rarely 
arises from the trunk of the axillary artery. 









III. CIRCUMFLEX ARTERIES OF THE ARM. 


$ 1410. There are two circumflex arteries of the arm (A. circumflexe, 
s. articulares humeri), an anterior and a posterior. 
i ä 

a, Anterior circumflex artery ofthe arm. : dB 


$ 1411. The anterior eircumflex artery of the arm (A. circumflew 
anterior humeri, s. articularis anterior) often arises a little higher t 
the posterior, sometimes also much higher, in some cases at the sa 
height, and sometimes still lower. 

It is always much smaller than the latter, but it rarely arises 
it or from the subscapular artery.* It comes very constantly from the 
outer and anterior side of the axillary artery, a little above the uppe d 


* We have never seen it aris> from the deep brachial artery, of whicn M yer 
(p. 123) assertsit issometimesa branch. 
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edge of the tendon of the latissimus dorsi muscle, It goes outward on 
the anterior part of this tendon, directly on the humerus, below the 
common tendon ofthe biceps fiexor and of the coraco-brachialis mus- 
cles, to which it gives ramuscules, and also to the periosteum, and 
divides into upper and lower branches. The latter are fewer and smaller 
than the former ; they turninward, some go partly to theinternal por- 
tion of the deltoides muscle, where they anastomose with the posterior 
eircumflex artery, while the others pass downward on the tendon of 
the latissimus dorsi muscle, to which they give dranches, and anasto- 
imose with the recurrent branches of the superficial brachial artery. 
The upper branches are larger and more numerous, and proceed 
directly on the humerus ; they ascend toward the upper part of the 
humerus and give ramifications to this bone, expand in the scapulo- 
humeral articulation, penetrate to the supraspinatus and the infraspi- 
natus muscles, and anastomose with all the arteries of the shoulder 
which arise from the subelavian and the axillary arteries. 
Sometimes another analogous artery exists, which distributes its 
branches principally to the latissimus dorsi, to the upper part of the 
' biceps flexor, and to the brachialis internus muscles. This artery is 
! frequently only a branch of the anterior circumflex artery. 


db. Posterior circumflex artery ofthearm, 


& 1412. The posterior circumflex artery of the arm (A. circumflexa 
I humeri posterior) is always much larger than the preceding. It arises 
!from the subscapular or from the deep brachial artery by a common 
“trunk, which varies in length but is never very long, more frequently 
than from the azillary artery. It very rarely forms a common trunk 
Ywith the anterior circumflex artery, and when this anomally occurs, the 
“subscapular artery also arises from this trunk, In the former case 
Fit arises no higher, or at most not much higher, than when it comes 
“directly from the axillaryartery. But when it comes from the axillary 
sartery it is lower than usual by the length of the whole tendon of the 
Hatissimus dorsi muscle, sometimes by about two inches ; for in all the 
fases at least where we have observed this arrangement (which, so far 
from being rare, is perhaps the most common), the deep brachial artery 
ose as usual. The posterior circumflex artery is then reflected from 
elow upward, behind the tendon of the latissimus dorsi muscle, and 
ascends between the two heads of the biceps flexor muscle until it 
comes a littleabove the upper edge of this tendon, that is, until it rises 
high as its normal origin. Ittben goes backward to turn on the 
| We have sometimes seen the deep brachial artery arise 
very high and near the posterior circumflex artery; but we have never 
found that it then came from the same trunk as the latter, which has 
ed us to think that when these two vessels arise froma common trunk 
€ must not consider the deep brachial artery as a branch of the pos- 
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‘even both the circumflex arteriesarise from the deep brachial artery in rarc 
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terior eircumflex artery, as Murray* and Soemmerring+ have done, 
but we must regard the posterior circumflex artery as a branch of the 
deep brachial.t 

The posterior circumflex artery is reflected outward and forward on 
the neck of the humerus, between this bone and the long head of the 
triceps extensor muscle. Proceeding onward, it distributes branches to 
this long head, to the capsular ligament of the scapulo-humeral articu- 
lation, to the teres minor and to the outer head of the triceps muscle. 
After giving off these branches, which are proportionally very small, 
it proceeds inward on the inner face of the deltoides musecle, in which 
it is entirely lost, and of which it is the principal artery. It anasto- 
moses behind aud above it with the anterior circumflex, the subsca- 
pular, and the superior scapular arteries. 

The axillary artery sometimes gives off, above or below these two 
arteries, some small branches, which enter the biceps flexor, the long 
head of tbe triceps, the teres major, and the latissimus dorsi muscles. 




























Ill. BRACHIAL ARTERY. 


.$ 1413. When the artery of the upper extremity leaves the axilla 
at the upper edge of the tendon of the latissimus dorsi muscle, it is 
called the brachial humeral artery (A. brachialis, s. humeraria). It 
goes between the insertions ofthe teres major and latissimusdorsimus- 
eles and the coraco-brachialis, which it covers, to the inside ofthe 
biceps flexor muscle and to the inner face of the arm; so that it 
crosses the direction of the humerus and becomes more superficial the 
fartber it descends, since toward its lower extremity it is covered only 
by the brachial aponeurosis and the median vein and the skin. Its 
upper part rests directly on the humerus, and the lower on the bra- 
chialis internus muscle. It usually extends to the anterior face of the 
humero-cubital articulation, near which it terminates in most subjects, 
It not unfrequently however terminates higher, and sometimes does 
not exist at all, and then the branches usually given off in the elbow 
arise in the axilla. 

The largest and uppermost branches go inward ; they form thedeep 
brachial artery or arteries. The origin of this artery, especially when H 
it gives off branches which usually come from the axillary artery, 2 
‚particularly the posterior circumflex artery of the arm or the subsca- 
pular artery, may often be considered as a point where the bracze 
artery divides into two branches, a superficia], which is thecontinuation 
of the trunk, and a deep branch. R 

$ 1414. The deep brachial or external collateral artery, Grand mus= 
culaire dw bras, Ch. (A. profunda humeri, s. brachü, s. collatera is 


* Descript. art. in tab. redacta, p, #1. 
+ Semmerring, Gefässlehre, p. 206, 


+ This remark has not escaped Mayer, who says (loc. cit,, p. 123) that one or 
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Ainmagna, 5. superior), usually arises below the lower edge of the latissi- 
umus dorsi muscle, above the small head of the triceps extensor mus- 
le. It accompanies the radial nerve, which it almost always covers, 
Dpenetrates between the three heads of the triceps muscle, to which it 
Alrzives branches, turns from within outward upon the humerus, so that 
ts lower extremity is situated on the outside of this bone, and com- 
monly terminates at the articulation of the elbow, where it is distri- 
Öouted to the supinator longus and the extensor carpi radialis muscles. 
Mt also sends branches to the brachialis internus and to the anconeus 
muscle, supplies the nutritious artery of the humerus near the centre 
Fhbf its course, and having come to the outside of the elbow, it pene- 
Iitsrates into the anconeus muscle, where, termed the collateral radial 
Artery (A. collateralis, s. communicans radialis a profunda), it anasto- 
noses with the recurrent branch of the ulnar artery. One of these 
boranches, which sometimes arises from the brachial artery, always 
kower than it but directlyunder it and sometimes alittle distance from 
and which is always smaller, goes farther forward, descends between 
ihe long and short portions of the triceps to which it gives branches, 
ünastomoses with the inferior lateral branch of the brachial, and com- 
zunicates, under the name of the collateral ulnar artery (A. collate- 
alis ulnaris, Ss. communicans ulnaris a profunda), with the recurrent 
buranch of the interosseous and ulnar arteries, on the inner and poste- 
Jior face of the humero-cubital articulation. 

Thus the deep brachial artery is distributed principally to the exten- 
or muscles ofthe fore-arm, It anastomoses above with the subelavian 
ünd below with the trunk of the brachial artery and with the arteries 
f the fore-arm. 

$ 1415. Below or above?the deep brachial artery, when it is single, 

r even betweenitandthe collateral ulnar artery, when the latter forms 
*distinet trunk, we usually see arise a branch, which goes to the longer 
ortion of the triceps muscle and which anastomoses with the posterior 
reumflex artery ofthe arm. This branch sometimes arises from the 
sep brachial artery. The brachial artery then gives off, forward, out- 
ard, and backward, at rightangles, about twelve very short differently 
zed branches, which penetrate into the biceps and the brachialis in- 
rnus muscle. Some of them go only to one of these muscles, but 
ost of them are common to both. One of the largest, which arises 
m the posterior and internal part of the brachial artery, about two 
jüches above the elbow, is called the large anastomotic or internal col- 
teralbranch, or more properly the inferior anastomotic branch, or the 
'erior deep brachial artery (R. anastomoticus magnus inferior, s. A. 
nda inferior) ; the first of these terms is applied to it because it 
'ablishes a communication between the trunk of the brachial artery 
nd the arteries of the fore-arm. It proceeds inward, passing on the 
alis internus muscle, to which it gives ramuscules, as also tothe 
onator teres, unites first oy atransverse branch with the ulnar branch 
f the deep brachialartery, which connects it with the recurrent branch 
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of the ulnar artery; then anastomoses on the posterior face of the arti- 
eulation of the elbow with theradial branch of the deep brachial artery, 
and thus forms the dorsal arch of the elbow (areus dorsalis articularis 
eubitalis), and communicates in this manner with allthe anastomosing 
branches of the fore-arm. 

This branch sometimes comes from the radial artery when the latter 
arises much higher than usual, but its origin is not constant, and then 
it is sometimes supplied by the continuation of the trunk of the bra- 
chial artery—an arrangement which Bichat* erroneously considers as 
a general law in such cases. This branch comes from the ulnar ar- 
tery much less frequently when the latter is given off much higher 
than usual. It rarely sends off from its outside, above the articulation ' 
of the elbow and directly above wherethe brachial artery bifurcates to 
give rise to the two arteries of the fore-arm, a considerable branch, 
which ordinarily comes from the radial artery, and which is called the 
vecurrent radial artery (A. radialis recurrens) .t 

The two large anastomoses which we have described permit the 
application of a ligature upon all parts of the brachial artery, without 
causing any derangement in the circulation and nutrition of the fore- ? 
arın. 


Iv. ARTERIES OVP THE FORE-ARM. 


$ 1416. The brachial artery usually divides a little below the dlbow 
where the tendon of the biceps penetrates between the muscles of the 
fore-arm, into two branches, the radial and the ulnar artery. This’ 
bifurcation rarely and perhaps never takes place much ‚lower, while it 
not unfrequently occurs higher than usual. Of the two trunks ofthe 
fore-arm, the radial is the continuation of the brachial artery as res- 
pects its direction, but in most cases it is smaller than the ulnar ar- 
tery, at whatever height the brachial artery divides. It is nearer the 
surface than the latter and arrives at the lower extremity without giv- 
ing off any considerable branches except one, which arises from its 
upper part. The ulnar artery, on the contrary, soon divides into two 
branches, one of which is the proper contänuation of the trunk, and 
the other the interosseous artery. } 


I. ANOMALIES IN THE ORIGIN OF THE ARTERIES OF THE FORE-ARM, 


& 1417. The brachial artery not unfrequently divides unusually high 
($ 1416) }. This anomaly varies in its mode and degree. The prin- 
eipal laws in both these respects are as follow : 


* Anat. descrip., vol. iv. p. 230. e Wi 
+ This arrangement is very rare, We have seen it but once only, and we cannot 
find it mentioned by any writer. It does not affect the anastomoses around the 
elbow joint, eye in this instance the recurrent radial artery did not arise much 
higher than usual, } 53 
© See our Medmoire sur les differentes varidtes qu’on observe dans la distribution 
de Vartöre brachiale; in the Journ. campl, du dict. des sc, med., vol, iii. p. 31. 
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a. In regard to mode, we observe three principal differences. In 
‘act, the artery which arises unusually high is sometimes the radial, 
ssometimes the ulnar, and finally sometimes the interosseous artery. 
(Observation confirms what might be admitted on conjecture, that the 
st of these three anomalies is the most common and the last the 
arest; which evidently depends on the fact, that in producing the first, 
ıature conformed to the primitive type in this respect, that the artery 
hich is generally given off first, that is the radial artery, generally 
‚rises higher than usual. In the second anomaly, although the divi- 
hion takes place higher than usual, there is also an inversion, since the 
aterosseous artery comes from the radial artery and the ulnar artery 
‚rises above the latter. Finally, in the third the anomaly is still 
wreater, since a vessel usually given off bya branch of the brachial 
ery, the ulnar artery, arises directly from the trunk. 
The ulnar and radial arteries are distinguished from each other 
hen they arise higher than usual, because the former is commonly 
more superficialthan the latter, and itthen is frequently situated be- 

ween the aponeurosis and the skin, an arrangement which, judging 
om our observations, is not always constant. 
But in whatever manner this abnormal division of the brachial ar- 
y above its usual point occurs, the vessel which it thus prematurely 
oduces is always situated in the arm, directly at the side of the su- 
serficial brachial artery, 
b. In regard to the degree, we may consider the anomaly either in 
sself or in relation to the whole vascular system. 

First, considered in regard to itself, it presents several differences, 
“which the principal are as follow ; 
lst. The first degree consists in the existence of abnormal vessels 
asa aberrantia), greater or less branches, which arise from the upper 
of the superficial brachial artery, and empty into its lower part, 
„, as is more common, into an artery of the fore-arm, particularly 
radial artery. In this case both the normal and the abnormal di- 
sion exist, and the artery of the fore-arın into which the abnormal 
ssel empties, arises in fact by an upper and a lower root. The nor- 
altype gradually passes to the abnormal formation by the increase 
the first of these roots and the diminution of the second, until the 
type is perfect, when the lower root entirely disappears. 
92nd. A second degree is when the brachial artery divides more or less 
dve its usual place, This division occurs in fact, in all parts between 
e axilla and the humero-eubital articulation. The three arteries of 
€ fore-arm differ from each other in this respect, that although the ra- 
al artery arises unusually high much more frequently than the ulnar 
“tery, still when the anomaly exists, the ulnar artery comes from 
Whigher point, particularly from the axillary artery itself, while the 


» have there given our own observations and the principal of those collected 
other authors, 
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radial artery is given off near the middle of the arm. When the inter- 
osseous artery is abnormal in this respect, it arises either from the 
angle of the bifurcation as usual or from a higher point. 

Second, considered in regard to the whole vascular system, this 
anomaly exists on one side only or on both sides at once. Bichat as- 
serts that he has seen the first case oftener than the second, but our 
own observations and those of other anatomists prove the contrary. 

This anomaly however is by no means the same on both sides in 
regard to the manner and the degree, and we more commonly observe 
differencesin one or the other of thesetwo relations than the contra- 
ry, or a perfect similitude between the two sides of the body. We can- 
not yetsay if the anomaly is observed on the left side more frequently 
than on the right when it is seen only on one side, and if it is more 
distinet on this side than on the other when it occurs on both sides, 
although this seems very probable, reasoning from the differences be- 
tween the formative types of the two sides, and also from other ano- 
malies, and from the observations which we have been able to collect. 

All these anomalies are equally important in a physiological or sur- 
gical point of view. They concern physiology, because they imitate the 
two superficial veins of the arm. The surgeon ought always to ob- 
serve them carefully, because they increase the chance of injury to the 
arteries of the arm, and because, when the course of the blood in the 
brachial artery is in any manner interrupted, it re-establishes the eir- 
culation in the upper extremity more easily. x 


II. RADIAL ARTERY. 3 


$ 1418. The radial artery (A. radialis) is usually much smaller and 
nearer the surface than the ulnar artery ; but in considering its direc- 
tion only, it is a continuation of the trunk of the brachial artery. It 
is much smaller when the recurrent radial artery arises from the 
brachial artery. Less frequently still it is larger, which occurs when 
the interosseous artery arises from it instead of coming from the ulnaı 
artery as usual. 

This artery descends a little obliquely from behind forward, along 
the radius to the radio-carpal articulation, where it glides under t 
tendons of the extensor digitorum communis muscle, and penetrati 
into the palm of the hand, between the first and second metacarpal 
bones, it anastomoses with the ulnar artery. E; 

$ 1419. Thhe first branch of the radial artery is generally the recurs 
rent radial artery (A. recurrens radialis), when the latter does n0 
come from the brachial artery, which rarely happens. It arises@8 
rarely from the ulnar artery, which we have observed only a few times) 
when the radial artery arose much higher than usual; even then the 
recurrent radial artery can be considered only as divided into two pof= 
tions, for the radial artery gives off a muscular branch, which is de 
tached higher than usual. In the most frequent cases, in fact, the 
brachial artery divides into three trunks and gives off the recurren® 
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oranch at the place with the two others; but this artery constantly 
irises very high from the radial artery, which even in the adult passes 
ührough but a very few lines before it is sent off. It is always the 
argest branch which this artery gives to the fore-arm; so that we 
ay say that the radial artery, as soon as it arises, divides into two 
anches, one of which continues to proceed in the direction of the 
ank and is the proper radial artery, and the other is smaller and is 
ae recurrent artery. 'T'he latter gives branches to the pronator teres, 
“e supinator longus, the supinator brevis, and the extensor carpi ra- 
alis muscles, to the capsular ligament, to the inner portion of the 
Niceps extensor, and is reflected from below upward, between the su- 
inator longus and the extensor carpi radialis longus, to anastomose 
&th the recurrent radial artery given off by the deep brachial artery 
the inner tuberosity of the humerus, 
JAt the same place, sometimes a little higher, the radial artery gives: 
"a small recurrent branch, which goes into the lower part of the 
ner portion ofthe brachialis internus muscle, It then gives off from 
‘outer and inner sides, and at right or nearly right angles, and very 
ar each other, small branches, almost uniform in size, and at least 
ty in number. Of these, the internal are distributed to the prona- 
-teres, the flexor carpi radialis, the flexor digitorum sublimis, the 
«or pollieis longus, the pronator quadratus muscle, and the capsule 
che radio-carpal artieulation; while the external are distributed in 
| pronator teres, the pronator quadratus, and the extensor carpi ra- 
llis. 
1420. Toward the lower end of the radius, the radial artery con- 
ätly gives off a branch, which passes on the radial edge of the car- 
„enters into the palm of the hand, and is called the superficial pal- 
"artery (A. superficialis vole). This branch is always situated below 
jpalmar aponeurosis, and proceeds toward the ulnar edge of the 
dto meet the ulnar artery. This branch is sometimes and not 
Uly so large, that we have reason to say that the radial artery bifur- 
s in the place where it arises to produce it and also the continua- 
' of the trunk wbich goes on the back of the hand. When this 
ch is small, it is frequently but not always distributed only to the 
I muscles of the thumb. When it is considerable, it usually but 
always anastomoses with the ulnar artery to form the superficial 
ar arch (arcus volaris superficialis), and contributes as much as 
ätter to produce it. 
metimes the superficial palmar artery arises much higher than 
I and proceeds in the same direction as the radial artery, with 
Xh however it cannot be confounded, as it is more superficial and 
ixed in its situation. | 
is essential to remember this circumstance, in order not to.be in 
+ when we wish to ascertain the state of the pulse by feeling the 
‚lartery, 
421. When the superficial palmar artery concurs to form a su- 
sial palmar arch, it gives off very distinctly some digital palmar 
Li 1. 00 
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arteries (A. digitales volares). Intwo preparations now before us i 
gives off the digital palmar artery of the thumb (A. digitalis volaris u 
naris pollicis) and the diyital palmar artery of the index finger (A. di 
gitalis volaris radialis indicis). 

Usually, when the superficial palmar artery is not very small, th 
superficial palmar arch is double, because, beside the large anasta 
mosing anterior twig of this branch, we find another, which is smalle 
and more transverse and posterior. 

However small the superficial palmar artery may be, and even whe 
it does not contribute to form the superficial palmar arch, it howeve 
is never entirely deficient, and always anastomoses with the continua 
tion of the trunk of the radial artery at the bottom of the palm of th 
hand. We have never seen it arise except under the pronator quad 
tus, or at least toward its posterior edge, and constantiy below tl 
place where the radial artery rests almost directly on the radius. W 
must except some but notall those cases, where the radial artery arise 
from the brachial artery extremely high, and imitating the type of 
latter, bifurcates unusually high, for instance near the elbow. - 

$ 1422. After giving off the superficial palmar artery, the continu 
tion of the trunk of the radial artery goes usually on the back of 
hand, passing between the styloid process ofthe radius and the os tı 
pezium ; but sometimes it is reflected higher on the outer face of 
radius and of the fore-arm, and produces the following brasches: 

1st. Branches which go to the ligaments of the carpus and also 
the flexor brevis pollicis and the abductor pollicis proprius. 

2nd. The dorsal artery of the thumb (A. dorsalis pollicis), whi 
arises from its outside, extends along tbe radial edge of the metaca 
pal bone of the thumb and of all the phalanges of this finger, ana 
moses with its digital palmar artery, and rarely arises from the s 
perficial palmar artery given off by the radial artery. 

3rd. The dorsal artery of the carpus (A. dorsalis carpi radia 
arises from the inside of the radial artery, more or less opposite 
preceding, goes transversely toward the ulnar edge of the hand, a 
passing under the tendons of the extensor muscles, directly ont 
dorsal ligaments of the carpus, anastomoses with small branches 
the radial artery which were given off bigher than the latter, th 
with the extremity of the interosseous artery, finally with the dor 
branch of the ulnar artery, and thus forms the dorsal arch of the & 

pus (arcus dorsalis carpi), which resembles an arch less than a € 
work with large meshes. a 

& 1423. The dorsal interosseous arteries (A. dorsales interosse=)jat 
principally from this arch. They proceed from behind forward ii 
spaces between the metacarpal bones from the second !finger % 
fifth, go to the external interosseous muscles, and are continue 

first forward, with the corresponding digital arteries between th 
terior extremities of the first phalanges, in the place where theizW 
‚of these arteries bifurcates; second, with the inferior metacarpal 
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‚eries, whence results a large circle of anastomoses between the dor- 
saland the palmar branches of the arteries of the fore-arm. 
$ 1424. Next come smaller ramifications, which enter the abductor 
Spadicis proprius muscle and the ligaments of the carpus; then, between 
ibhe posterior extremities of the first two metacarpal bones, arise the 
yorsal cubital artery of the thumb (A. dorsalis ulnaris pollicis) and the 
orsal radial artery ofthe index finger (A. dorsalis radialis indieis), 
"hich arise sometimes separately and sometimes by a separate trunk. 
#4 & 1425. When the radial artery has given off these branches, it 
enters into the palm of the hand between the first two metacarpal 
ones and the adductor indicis muscle, goes transversely toward the 
lnar edge, and anastomoses with the ulnar artery, which meets it so 
3to form a deep palmar arch (arcus volaris profundus), and contributes 
9) produce it more than the latter. When passing on the posterior 
xtremity of the metacarpal bone of the index finger, it gives rise to 
hae large artery of the thumb (A. princeps, s. magna polkicis). The latter 
ivides sometimes into the palmar radial aud the palmar ulnar artery 
the thumb (A. volaris pollicis radialis et ulnaris), sometimes furnishes 
ıly one of these two branches, while the other arises near the super- 
ial or from the deep palmar arch ; but it always anastomoses by one 
!two large branches with the radial and the ulnar dorsal arteries of 
“e thumb, even when the corresponding palmar arteries do not arise 
oom it. 
"The radial artery rarely divides when passing through the first in- 
Nrosseous space, into two branches, one of which is the continuation 
- the trunk and goes into the palm of the hand, while the other is 
aaller, passes over the internal belly of the first external interosse- 
's muscle, and anastomoses with the superficial palmer arch, giving 
Figin to the palmar cubital artery of the thumb (A. volaris ulnaris pol- 
), where it divides into this artery and the palmar radial artery of 
@ index finger (A. volaris radialis indicis), which formation is remark- 
le because it strengthens the resemblance with the arteries of the 
her fingers, as this dorsal branch then represents the first dorsal 
tacarpal artery, which is the largest. Sometimes but very rarely 
se arteries do not arise from the large artery of the thumb, but from 
‘e superficial palmar arch and directly from the superficial'palmar ra- 
il artery. In this case the palmar and the large arteries ofthethumb, 
lich are proportionally smaller, give off only the dorsal arteries of the 
sımb. Nevertheless, we have never seen this arrangement except 
en the radial and the palmar radial arteries arose unusually high. 
Öven at the place where the large artery of the thumb arises, and 
little more on the anterior side of the radial artery, a very constant 
anch arises, which however varies in size ; this goes inward and 
“sses directly on the palmar face of the second metacarpal bone, gives 
anches to the adductor pollicis muscle, and contributes more or less 
% forın the palmar arteries of the index finger. This however is not 
ways the case ; so that the radial artery of this finger always comes 
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from the branch of which we were speaking, as Semmerring pretends; 
for we have sometimes seen, notwithstanding the considerable size of 
the latter, the radial artery of the index finger coming from the super- 
fieial' palmar arch. We may then, in order to express the analogy be- 
tween it and the large artery of the thumb, term this branch the large 
artery of ihe index finger (A. princeps indicis). | 

We shall describe the deep palmar arch when speaking of the ulnar 
artery. 


III, ULNAR ARTERY 


$ 1426. The ulnar artery (A. ulnaris, s. cubitalis) is generally the 
largest of the two branches produced by the bifurcation of the brachial 
artery ; it goes toward the ulna sooner after arising, passes below the 
pronator teres, and proceedstoward the hand, along the ulna, between 
the flexor ulnaris and the flexor digitorum profundus muscles, and is 
always situated deeper than the radial artery. It gives off near its 
origin a small or large branch, the anterior recurrent ulnar artery, 
which penetrates to the lower extremity of the inner portion of the 
triceps extensor and also into the upper extremity of the pronator 
teres, and corresponds to a similar branch given off by the radial artery. 
$ 1427. It then sends off the recurrent or the posterior recurrent ulnar 
artery (A. recurrens ulnaris, s. cubitalis), which is generally much 
larger than the preceding, and proceeds from below upward between 
the flexores digitorum sublimis and profundus and the flexor ulnaris, 
distributes branches to these muscles, penetrates through the latter, 
and ascends between the inner condyle of the humerus and the olecra- 
non process, and unites with the inferior and internal collateral artery 
which comes from the brachial artery, and thus forms the largest an- 
astomosis which exists around the humero-cubital articulation. This 
artery always arises much lower than the recurrent branch of the ra- 
dial artery. It.comes very constantly from the ulnar artery, when the 
latter arises as usual from the brachial artery ; at least we have never 
seen it arise directly from the humeral artery, as does the recurrent 
radial artery, which undoubtedly mnst be attributed to its arising SO 
slow. Ontbe eontrary, in allthose cases where the ulnar artery as- 
cended unusually high, the recurrent artery was not given off by it but 
by the interosseous artery ; so that then even the anomaly approached. 
as near as possible the normal formation. Ri 
$ 1428. Soon after giving off this branch, the ulnar artery divides 
into two others, the proper ulnar artery and the interosseous artery (de 
interossea), which is usually smaller than the other. The latter is 
rarely given off by the brachial artery, either at the usual place ofits 
bifurcation* or above this point. When the ulnar artery 










* Barclay, Description 2: the arteries of the human body ; in the Edinb. Med, 
and Surg. Journ., vol. viii. p. 468. 
+ Monro, Outlines of Anatomy, vol. ili., p. 304. 


































ANGEIOLOGY. 425 


sunusually high, the interosseous artery is a branch of the radial ar- 
stery, whence it arises in the same region of the fore-arm, although 
iüt comes from a different artery. 

From these two causes the ulnar artery is much smaller than usual 
wwhen it arises uncommonly high. This diminution of calibre is some- 
ütimes observed in it, although its origin is not abnormal, because the 
Hinterosseous artery, although very rarely, arises from the radial. 

The interosseous artery gives off near its origin one or two very con- 
#stant branches, which descend into the upper part of the flexores digi- 
torum sublimis and profundus, into the flexores carpi radialis longus 
sand brevis muscles, and the pronator teres. Lower down it divides 
into two branches, nearly equal in size, one of which is alittle larger, 
sand is a continuation of the trunk, and descends on the anterior 
face of the interosseous ligament, while the other passes above the 
apper edge of this ligament to go to the dorsal face of the fore-arm. 
This branch is the superior perforating artery (A. perforans prima su- 
porema), which soon divides into two branches. The smaller, which is 
khowever considerable, is called the recurrent interosseous artery (A. re- 
rrens interossea), re-ascends above the extensor carpi ulnaris muscle, 
Übetween the radius and the ulna on one side and the anconeus muscle 
on the other, and empties into the dorsal arch of the articulation of 
he elbow. The larger descends between the origin of the extensor 
ongus and the abductor pollicis longus on the one side, the extensor 
“ligitorum and the extensor carpi ulnaris on the other, along the ulna 
to its lower extremity, and in its course gives off numerous branches 
0 the mtscles which we have mentioned, 
$ 1429. The trunk of the interosseous artery descends in most of 
Nits extent on the anterior face of the interosseous ligament, between 
the two bones of the fore-arm, a little nearer the ulna than the radius, 
gives small twigs to all the flexor muscles, and also supplies six or 
ven branches, the inferior perforating arteries (A. perforantes mino- 
res inferiores), which pass through the interosseous ligament, glide on 
he posterior face of the fore-arm, and are distributed in the extensor 
muscles. The arterial trunk terminates in passing above the upper 
“edge of the pronator quadratus to the dorsal face of the fore-arm, 
Wwhere it divides into three or four branches, nearly equal in size. One 
E two of these branches are distributed partly in the extensor and the 
Yabductor pollicis, and party also pass under the tendons of these mus- 
les, resting directly on the bone, turn on the radius, and anastomose 
“with the branches of theradial artery. The second or the tbird, which 
strogrades on the ulna, anastomoses with the superior perforating 
ty. Tbe third or the fourth, which is the continuation of the 
nk, descends between the two bones of the fore-arm and forms the 
orsal arch of the carpus (arcus dorsalis carpi) on the back of the car- 
dus, and divides into a middle and at least two lateral ramuscules, 
hich communicate with the carpal branches of the radial and ulnar 
TIE 002 
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$ 1430. The trunk of the interosseous artery rarely gives off a long 
‘branch, which descends between the flexor muscles of the fingersto 
the hand, and contributes to form either the superfieial palmar arch or 
the arteries of the thumb. ‘ This is seen particularly when the ulnar 
artery arises higher than usual, a very remarkable circumstance, as it 
shows an effort to approximate the anomaly to the normal formation. 

$ 1431. The ulnar artery, after giving off the interosseous artery, 
sends off like the radial, at short intervals, numerous ramuscules, 
which are distributed to the muscles between which it descends, the 
flexors of the fingers, and the extensor carpi ulnaris muscle. Near 
the lower extremity of the ulnar and about an inch above the radial 
artery, it divides into two branches, the larger of which is the conti- 
nuation of the trunk, while the other is smaller and is called the. dor- 
sal ulnar artery (A. dorsalis ulnaris, ramus dorsalis ab ulnari). The 
latter.is refleeted above the tendon of the flexor ulnaris muscle, on the 
lower extremity of the ulna, sends branches to the flexor ulnaris and 
to the pronator quadratus muscle, also to the ligaments of the carpus, 
anastomoses with the dorsal branch of the radial and with the inter- 
osseous artery, gives rise to the dorsal arch of the carpus, and termi- 
natesin the fourth internal interosseous muscle, also in the muscles 
of the index finger, especially the abductor muscle. j 

$ 1432. After giving some small branches to the palmar ligament 
of the carpus, the ulnar artery divides, near the posterior extremity 
of the fifth metacarpal bone, into two branches, the superficial and the 
deep palmar artery (ramus volaris superficialis et profundus.) 


_ IV. PALMAR ARCHES, 


$ 1433. There are two palmar arches (arcus volz), a superficial and 

deep. 
5 The superficial palmar branch of the ulnar artery is usually much 
larger than the deep. It passes above the tendons of the flexor mus- 
cles which previously covered the ulnar artery, advances immediately 
below the palmar aponeurosis toward the radial edge of the hand, and. 
anastomoses with the superficial palmar branch of the radial artery, 
which it always exceeds in volume, even when the latter is unusually 
large. These two branches join and form the superficial palmar arch” 
(arcus superficialis vole). This arch is not unfrequently formed en i 
tirely by the ulnar artery which does not then anastomose with t 26 
palınar branch of the radial artery, or communicates with it only b B“ 

me trifling ramuscules. 5 
2 The ne arteries of the fingers (A. digitales) arise from th e 
superficial palmar arch, but not constantly in the same manner. 
only rule which we can establish in this respect is, that most of t 
digital arteries arise directly or indirectly from the superficial arch, frof 
the deep arch, or from both at once, and alwaysarise two and two from 
a single trunk ; so that this single trunk extends from the arch to ; 2 
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sextremity of the first phalanx and there divides into two 
which are unequal and often disproportional in size, which always be- 
ong to two different fingers, and never to oneonly. These branches 
proceed on the palmar face of the fingers, along the radial edge of one 
and the ulnar edge of the other. Each finger thus receives two colla- 
;eral arteries, the ulnar of which is always the larger. 
The little finger usually receives a proper or special ulnar artery, 
he first branch of the superficial palmar arch which goes to it, pro- 
eeding along the flexor minimi digiti brevis ınuscle, to which it sends 
Aumerous ramuscules. 
Some distance from this branch, and very: near each other, arise 
ihree very constant arteries, the second, the third, and the fourth col- 
ateral arteries, which go, the first to the radial side of the fifth finger‘ 
and the ulnar of the fourth, the second to the radial side of the fourth 
nd the ulnar side of the third finger, and the last to the ulnar side of 
he second and to the radial side of the third. 
Farther, we generally find a fourth common collateral artery, which 
llivides into the artery of the radial side of the index finger and the. 
ery of the ulnar side of the thumb. 
This arrangement presents only a few unimportant anomalies, the 
wincipal of which are: 
Sometimes the second collateral artery, the ulnar branch of the 
th finger, belongs not so much to the superficial as to the deep pal 
ar arch, of which it is the posterior part,—that by means of which 
s arch communicates with the other ; so that it must be considered as 
in anastomosing branch between the two arches. The fourth collateral 
ery, which goes to the radial side of the third and the ulnar side of 
second finger, sometimes presents the same anomaly. These two 
Nifferences arise because the two arteries always communicate with 
he deep arch by large anastomosing branches, while the other two 
niddle collateral arteries are more insulated and more independent. 
The union of several digital arteries in a common trunk, which is 
ways very short, forms a second auomaly. To this there is a gra- 
lual transition by a case which is sometimes observed, viz. the. ap- 
fOoximation of two branches to each other. 
 Thus we have often seen coming from a common trunk the first and 
'cond, the third and fourth, or the fourth and fifth, which then went 
ülytothe radial side ofthe index finger. When the artery of the 
ittle finger does not form a small distincet trunk, but comes from the 
ecönd, the common trunk is a little longer than that which appears 
en the branches are united, and the second goes almost always to 
She ulnar side of the fourth finger, and the radial side of the fifth. 
r $ 1434. The deep or the smallest ulnar artery turus deeply from be- 
nd forward on the flexor minimi digiti brevis muscle, goes always 
utward toward the radial side of the hand, so that it proceeds trans- 
ersely on the internal interosseous muscle to meet tbe deep palmar 
ry, with which it anastomoses, and forms the deep palmar arch 
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(arcus palmanis profundus). This arch is sometimes larger and some- 
times smaller than the superficial, but smaller more frequentiy than 
larger, andits calibre is always greater on the radial than on the ulnar 
side, because the radial artery concurs to form it more than the ulnar 
artery. Itis always situated farther back than the superficial arch, 
and is placed directly before the posterior extremity of the metacarpal 
bones. 

$ 1435. The deep palmar arch produces, 

ist. From its anterior side or its convexity, the palmar interosseous 
arteries (A. interosse@ volares), or the inferior perforating arteries (A. 
perforantes inferiores), which are the largest of all its branches. 

These arteries go to the internal interosseous museles in the spaces 
between the metacarpal bones, give branches to the muscles in these 
regions, and one or tbe other at least, and sometimes all, anastomose at 
their anterior extremityjwith the collateral arteries ofthe fingers, where 
the latter bifurcate, and also with the superior interosseous arteries. 

They correspond to the collateral arteries of the fingers, but are 
usually much smaller. The first, however, is generally much more 
developed than the others. Hence we have proposed to term it the 
large artery of the index finger (A. indicis princeps) ($ 1425). Some- 
times however other arteries among the inferior interosseous arteries 
are unusually large ; so that they are as large, or nearly as large, as 
the common trunks of the collateral arteries which arise from the 
large arch, and the digital arteries also arise as much and even inore 
from the deep than from the superficial arch. 

Sometimes, but more rarely, they exceed almost all the collateral 
arteries of the fingers in volume, and the palmar arteries of the fingers 
arise more than they from the superficial arch, as is frequently the 
case with the index and little finger. 

2nd. The superior or posterior perforating arteries (A. Deren 
Ss. posteriores, s. superiores) arise from the convexity ofthe deep pal-” 
mar arch. They penetrate between the posterior extremities of the’ 
metacarpal bones, give ramifications to the posterior part of the lum- 
bricales muscles, and come on the back of the hand, where they a 
tomose with the anterior part of the dorsal arcb of the carpus, 
with the superior metacarpal arteries, which are given off by this Be 
less frequently than by them ($ 1432.) e; 

$ 1436. Thus thetwo palmar arteries concur simultaneously to pro- 
duce the digital arteries. The superficial arch contributes most tothe 
origin of the palmar branches of the third, of the fourth, fifth, andof 
the ulnar side of the index finger; the deep, on the contrary, assıst 
more in forming the palmar branches of the thumb and of the ra 
side of the index finger. Sometimes however the latter arise entirel 
from the superficialarch, but this is true of the radial artery of the index 
finger and the ulnar artery of the thumb more frequently than of t 
radial artery of the thumb. In this case the two branches arise by 
common trunk. When all the digital arteries, not excepting those 0L 






































ANGEIOLOGY. 429 


the thumb, come from the superficial palmar arch, this divides some- 

times at the lower part of the hand into twolarge principal branches, 

one of which gives off the twigs which usually arise from the superfi- 

&ial arch, and the other bifurcates to give rise to the principal artery 

hof the thumb and the radial branch of the index finger, which deserves 

Kto be remarked, asit shows that nature endeavours to approximate to 

the normal type, even in the greatest anomaly. T'he superficial 

yalmar artery of the radius does not then exist, or is very slightly 

Heveloped. It sometimes, on the contrary, contributes more than 
Asual to produce the superficial palmar arch, and then it gives off also 

Allthe digital arteries ; but the ulnar and the radial arteries are not 
hen always connected, except by a small anastomosing branch, which 
s sometimes entirely deficient, and each of the two arteries produces 
only the branches which go to the corresponding side of the hand. 

The two palmar arteries anastomose at the bifurcation of the digital 
arteries, and produce the two collateral arteries. They communicate 
dy long branches, which are usually much smaller than the common 
ferunks of the digital arteries. The largest and most constant of these 
pranches are situated between the ulnar artery of the little finger and 
he common artery of the second and third, 

The dorsal arch of the carpus and the deep palmar arch communi- 
tate by the posterior or superior perforating arteries and the dorsal 
nterosseous arteries. The last and the inferior interosseous arteries 
t»stablish a communication between these two arches and the super- 
icial palmar arch, 


V. DIGITAL ARTERIES,. 


$ 1437, Although the digital arteries arise in most cases-from the 
süperficial arch ($ 1433), we may however say, that the deep arch 
(throwing out of view what happens more or less frequently, that some 
® given off by this latter alone) and the dorsal arch of the carpus 
sontribute to produce them ; so that the obliteration of one of these 
Durces may be easily replaced by the enlargement of the other. 
Each fiuger receives at least four constant branches, two palmar 
two dorsal; the latter are smaller than the others. The two 
almar branches anastomose on the palmar side, either on one phalanx 
y, Or on several,or even on all, by one or more transverse branches, 
he convexity of which is turned a little forward. However, among 
these anastomosing branches, the only ones which are constant are 
hose which are very much developed on the lower face of the third 
’halanx and which are usnally double. Besides, the palmar branches 
Anastomose with the dorsal by an arch on the back of the phalanges, 
especially the third. Each palmar artery gives off in itscourse at least 
en or twelve branches, which go to the nerves, tendons, ligaments, and 
in, It alsogives, from the arch it forms at the extremity of the finger, 
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by anastomosing with that of the opposite, side, at least as many 
ramuscules, which go to the skin. 


CHAPTER III. 


THORACIC PORTION OF THE AORTA. 






















$ 1438. From the thoracie portion of the aorta or from the pectoral 
aorta (aorta thoracica) ($ 1329) arise numerous but very small arie- 
ries, and hence the aorta after giving them off is not sensibly smaller 
than when proceeding along the chest after the three trunks have arisen 
from its arch. 

Many of these branches are constant, but others are not; and they 
frequently arise totally or at least in part from other arteries. 

The former arise from the lateral parts or from the pcsterior side of 
the pectoral aorta in its whole length; the others come principally from 
its upper and central part and from its anterior side. 


a. ANTERIOR RRANCHES,. 


$ 1439. The anterior branches of the thoracie artery are prineipally 
the inferior bronchial (A. inferiores bronchiales), the esophageal ( A,eso- 
phage=), and the posterior mediastinal arteries (A. mediastinales pos 
teriores). Pi : 

The inferior bronchial arteries which arise from the aorta vary much 
in number and origin. 

They vary in number from two to four. There are commonly two 
on each side of each bronchia. The inferior are a little larger than the 
superior. The largest and most constant generally arise an inch be- 
low the extremity of the arch of theaorta. Theright is almost always 
a branch from the first intercostal artery of the aorta, which gives it 
off after coming on the right side of the vertebral column, passing be- 
hind the esophagus. But sometimes it arises directly from the aorta, 
and the latter frequently gives off on the right a second inferior bron= 
chial artery wben the usual one arises from the first intercostal branch 
of the aorta, or even when the left bronchial artery sends ramificatio 
to the right bronchia. The left, on the contrary, arises directly 
the aorta, and passes before the esophagus to go to its bronchia; b 
as it is larger than that on the right side, it commonly gives also somi 
branches to the bronchia of the right side. 

The small superior bronchial arterles, which are less considerable 
and inconstant, belong generally speaking more to the left than to the 
zight bronchia. 

Besides these ramuscules, which may be called the middle brone | 
arteries, each bronchia receives from the subclavian artery ($ 137 | 
or from the corresponding internal mammary($ 1398), branches, called 
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‘ the superior bronchial arteries, which are expanded in its upper part 
and communicate by large anastomoses with the middle and inferior 
bronchial arteries. 

Sometimes the aorta gives off only one bronchial artery, which often 
arises from itin common with the right superior intercostal artery. 

The bronchial arteries are distributed not only to the bronchie but 
also in the esophagus, the aorta, the pericardium, and the thymous 

land. 

E $ 1440. The aorta gives off, generally below these arteries, from its 
anterior part, several esophageal arteries, which vary in number from 
two to seven, and which are always smaller than the bronchial arteries. 
These arteries communicate with the esophageal branches which arise 
from tbe bronchial arteries and also with others, which are given off 
by the inferior diaphragmatie arteries, with the latter, and with the 
arteries of the stomach. They anastomose extensively, and always by 
very large branches. 

1441, The posterior mediastinal arteries are always small and very 
numerous. They are distributed partly in the esophagus and particu- 
larly in the parietes of the thoracic aorta, and anastomose with each 
otber, and also with the esophageal arteries, and with the branches 
of the internal mammary artery. 


B. LATERAL AND POSTERIOR BRANCHES. INTERCOSTAL ARTERIES. 


$ 1442. The inferior and posterior aortic intercostal arteries (A. 
intercostales posteriores, inferiores, s. aortice) are the lateral and the 
posterior branches of the thoraeic aorta. We find’an arterial branch 

‚in each intercostal space, but the aorta does not give off as many as 
there are spaces ; for, 1st, the first and second, or at least the first, 
‚usually receive tbeir vessels from the superior intercostal artery, a 
branch of the subclavian artery ($ 1399). 
2nd. Several intercostal arteries, particularly the upper and the 
‚lower, and sometimes also the middle, although then the upper and 
lower do not participate in the anomaly, arise by common trunks, both 
the opposite arteries of the right and left sides, which correspond in 
respect to the intercostal space into which they penetrate, as well as 
those which are situated one above the other on the same side. This 
‚Jast anomaly is morerare thanthe first. When two intercostal arteries 
arise by a coınmon trunk, we have always observed hitherto that the 
inferior is the continuation of the trunk, and proceeds in its direction, 
while the superior generally passes before and more rarely behind the 
_ neck of the rib to arrive at the intercostal space, in which it is then 
distributed as usual. 
A common trunk usually divides only into two secondary branches, 
' but sometimes also it gives off several, of which the superior aortic 
 intercostal artery * gives frequent examples. 


Rn iR opposition tothe superior intercostal, which arises from the subelavian 
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The fact that the superior and inferior intercostal arteries generally 
arise by a common trunk, is curious in two respects :— 

1st. Because it furnishes a new instance of the resemblance between 
the upper and the lower extremities of the same region. 

2nd. Because the superior aortie intercostal artery and the superior 
en which arises from the subelavian artery, especially corre- 
spond. 

The two arrangements are then a repetition, in the central portion 
of the vascular system, of the resemblance demonstrated between the 
upper and the lower part of this system, when we consider tbe dia- 
phragm as the line of demarkation between the two portions. 

Finally, the two series of intercostal arteries are not perfectly 
similar, and the two intercostal spaces of one side frequently receive 
their vessels from a common trunk, while on the other side they arise 
separately.* 

We generally find on each side eigbt} aortic intercostal arteries 
because the upper intercostal artery gives them to the first two inter- 
costal spaces, and the third and fourth receive the blood from the 
branches of the first aortic intercostal artery. 

The number of the intercostal arteries is very rarely increased by 
one, which happens when the upper intercostal artery, usually fürnished 
by the subelavian, arise directly from the pectoral aorta.f This is 
more frequently the case than that the first aortic intercostal artery 
is distributed only in the third intercostal space. j 

The number of these arteries is then one less, and is reduced to 
seven. Then sometimes the first goes to the second, third, and fourth 
intercostal spaces ; sometimes, and more frequently, two of the inferior 
arise by the same trunk. 

Alltheintercostal arteries generally come more fromthe back side _ 
of the aorta than from its lateral part, they arise near each other, and 
the right and the left at the same height. n 

They are all detached from the aorta at slightly acute angles, and 
go upward toward the intercostal space to which they correspond, 
passing on the bodies of the vertebr& and the necks ofthe lower ribs. 

The distance between their origin and their intercostal space is 
‚much greater, and the angle which they make with the trunk is more 
acute above and more obtuse below in the upper tban in tbe lower. 
They never, not even the lowest, form a right angle with the aorta. 


* Bichatis mistaken in saying that, considered on. the two sides, these arteries” 
are almost perfectly similar (An. descript.) x -- ; 
+ Bichat asserts’erroneously, that there are usually nine. Murray and Sem- 
merring are also mistaken in saying there are never less than eight. Mayei 
is still morein the wrong; he admits that there are usually eleven aortic inter“ 
costal arteries on theright side, and ten on the left. Y 

+ Monro seems to regard this formation as equally common with therule (Ouf- 
lines, p. 322); butitis in fact very rare, a circumstance which is not uninteresting, 
inasmuch as the pectoral aorta seems to have, directly above the origin ofthe inter- 
costal artery, a great tendeney tocontract very much, or to close entirely. 
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These arteries become smaller in proportion as they are lower. It 
his however necessary to say something more exact on this subject. In 
fact the first intercostal artery is much larger than the others, partly 
Übecause it is distributed to a greater number ofintercostal spaces, and 
Ebecause on the right side at least it gives rise either partly or wholly 
tto the right bronchial artery. 

The right intercostal arteries, from the situation of the aorta on the 
Heft side of the vertebral column, are longer than the left, by all the 
tright portion of the vertebr& on which they pass. 

Near their origin, they give ramifications to tbe esophagus and 
ggenerally to all the parts contained in the posterior mediastinum, and 
ädivide usually near the head of the ribs into two branches, a posterior 
sand an anterior. 

The posterior branch (R. posterior, s. dorsalis) passes through the 
lintercostal space to go backward, gives some ramuscules to the verte- 
bbrze, also sends some to the spinal marrow, through the intervertebral 
foramina, but is distributed principally to the posterior muscles of the 
zrunk situated in the groove between the vertebral column and theribs, 
the multifidus spin® and the longissimus dorsi. Its superficial rami- 
fäcations reach even to the skin, and it anastomoses by ascending and 
escending branches with the adjacent superior and „uiuhor dorsal 
bbranches. 

The anterior, thoracic, or intercostal branch (R. anterior, thoracicus, 

iäntercostalis) is generally much larger than the dorsal, which exceeds 

#t particularly in volume in the superior intercostal arteries, and which, 

rom its direction, may be considered as the continuation oftbe trunk ; 

proceeds first between the pleura and the posterior part of the inter- 

»ostalis internns muscle, to which it is feebly united, then passes be- 
een the intercostales interni and externi muscles, and soon divides 
nto two branches. 

The inferior brauch (R, costalis inferior) is much smaller than the 
jther, goes forward, along the upper edge of the lower rib, soon passes 
on the internal face of this bone, gives ramifications to its periosteum, 
irnishes some, althougb very few, to the Äntercostales muscles, and 
'erminates by anastomosing with the upper branches of its trunk and 
the intercostal artery which come directly after. 

The upper branch (R. costalis superior) is the continuation of the 
runk, and proceeds below the upper rib of its intercostal space in the 
obove, on its lower edge, goes forward, gives ramuscules to the ribs, 
od the intercostales, the abdominal, and the dorsal muscles and to the 
aphragm, and anastomoses with the anterior intercostal arteries 
'hich come from the internal mammary artery, and also with the 
pigastric and the external iliac arteries. 

- The first intercostal artery is distinguished from the others by the 
'haracters we have already mentioned. It supplies several, and some- 
imes even three intercostal spaces. 
VOL. I, 
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The right and left differ, as the first usually gives off the right 


bronchial artery while the second is distributed more frequently than 
itin a third intercostal space. 
Although this latter arrangement is not constant, we have never 
seen the first two intercostal arteries correspond in regard to the 
- former.* 
Next to the first the last is largest of any, and somtimes exceeds it 


in size. It arises behind the Jumbar portion of the diaphragm ; after 


giving some branches to this muscle it passes almost entirely below 
and before it, and, proceeding outward and forward, behind the upper 


portion of the quadratus Jumborum muscle, it divides into severallarge 


branches, which are distributed in this muscle and also the broad 
muscles of the abdomen, then descend to the crest'of the ilium, and 
anastomose frequentiy with the Jumbar and with the circumflex iliac 
arteries. 

The two inferior intercostal arteries often arise by a single trunk, 
which comes from the posterior part of the aorta. They are some- 
times deficient on one or on both sides; they are then replaced by the 
first Jumbar artery. 


CHAPTER IV. 
x 


“ 


ABDOMINAL PORTION OF THE AORTA. 


.$ 1443. The abdominal aorta gives off in fact fewer branches, but 


most of them are larger than those which arise from the thoracie 
aorta. The reason of this is that the abdomen is larger than the chest, 
and the organs which it contains are also much larger. A farther 
reason is that all these organs receive their arteries from the abdominal 


aorta, while those of the thoracic viscera do not all come from the 


thoracie aorta. 

The branches of the abdominal aorta may be divided into anterior, 
lateral, and posterior. The anterior and the posterior are however, at 
least in great part, sometimes more and sometimes less lateral than 


I. ANTERIOR BRANCHES. 
$ 1444. The anterior branches of the abdominal aorta belong alme 
exclusively to the digestive organs. There are usually three, th 


c®@liac, the superior, and the inferior mesenteric arteries. Sometimes 


usual. = 


de 


x As Semmerring seems to admit (p. 249), since he thinks that the first two ! 


intercostal arteries are large because they give off the bronchial arteries. Bich at 
_ agrees with us (p. 250) on this subject. h 
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however we find only two, the first arising by acommon trunk. But 
üthey oftener exceed three. 

The aorta on coming into the abdomen, having passed through its 
sopening in the diaphragm, usually gives some small branches to the 
pillars of this muscle, to the thoracic canal, and to therenal capsules. 

It seldom gives off the inferior diaphragmatic arteries, either sepa- 
srately or by acommon trunk. These arteries more frequently arise 
from the ceeliac artery, consequently they will be treated of when 
sspeaking of that artery.* 


I. CCELIAC ARTERY. 


$ 1445. The celiac artery, Opistrogastrique, Ch. (A. celiaca),t is 
wusually the largest, and arises the highest, as it comes off at a right 
sangle from the aorta, between the pillars of the diaphragm. 

Usually aod in fact almost always, when its trunk is not exceedingly 
sshort, it gives off first, from its upper side, the superior diaphragmatic 
sarteries (A. diaphragmatice, s. phrenic@ majores, s. principes, s. infe- 
friores), which arise sometimes separately and sometimes by a very 
sshort common trunk. Sometimes one of these arteries comes from the 

aorta and the other from the caliac artery; more rarely one or both 
of them are given off by one of the branches of the caeliac, or even by 
the renal, or finally by the inferior capsular artery. They ascend 
directly on the pillars ofthe diaphragm, to which they give off branches 
and also supply the middle capsular arteries (A. suprarenales medi@), 
which go to the renal capsules; and when they have arrived at the: 
ipper extremity of the pillars, divide into an anterior and a posterior 
#branch. 
The posterior branch, which is the smaller, is sometimes, at least on 
“one side, given off wholly or partially by the aorta. Even when the 
u trunk arises from the coeliac artery, it sends considerable 
ranches to the renal capsules ; these are called the superior capsular 
‚arteries (A. suprarenales superiores). It then goes outward, below 
sand behind the tendinous centre of the diaphragm, to be distributed 
Pprincipally in the lumbar portion of this muscle. 
The anterior branch is much larger, and must be considered as the 
Jeontinuation of the trunk ; it goes forward, along the esophagaal 
opening, before which it divides into two branches, an anterior and 
Finternal, and transverse which is much smaller, and is distributed to 
Othe central portion of the diaphragm, and anastomoses with that of the 
Pe 


_ _* Monro is mistaken in saying that these arteries arise from the aorta (vol, iii. 
up. 333). Mayer (p. 656) also seems to think this istthe mostcommon arrangement, 
Aurray {P- am Semmerring (p. 252) think that they arise from the aorta as 


i quently as from the clic PReF: Biehat is more correct (p. 283,) in sayin 
e celiac artery 


t ung u Auen Ye MEINE Or Liebe Fannenby than Aa the gun his 
ema elong before hım aller, (pa notes to vol, i,.p. 6). 
+ A.F, Walther, Dearteriis click, Leipsic, 1729, x 
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opposite side, while the external is much larger, goes outward, and 
gives ramuscules to most of the costal portion of the diaphragm. 

The inferior diaphragmatic arteries go prineipally to the lower face 
of the central portion of the diaphragm. They communicate with the 
external which arise from the internal mammary, with the inferior in- 
tercostal, and the Jumbar arteries; also pass through the diaphragm, 
enter the chest, and give off, in this cavity, the pericardiac and the 
inferior mediastinal arteries. 

$ 1446. The c@liac trunk after and sometimes also before giving 
oif the inferior diaphragmatic arteries divides most generally into three 
branches; these are the coronary arteries ofthe stomach, the hepatie . 
and the splenic artery. These three branches form the tripus Halleri. 

81447. The coronary artery of the stomach, Stomogastrique, Ch. 
(A. coronaria ventriculi, s. gastrica superior, major sinistra, gastro= 
hepatica sinistra),is usually much smaller than the other two branches 
of the coeliac artery. Sometimes, but rarely, it arises from the aorta 

. before the latter, either alone or by a trunk which is common with it, 
sometimes with only one of the inferior diaphragmatic arteries, parti- 
cularly that of the left side, and sometimes with both. 

It proceeds first upward and forward, then to the left, and gives off, 

l1st. Several inferior esophageal arteries (4. esophage® inferiores). 

2ud. Several posterior cardiac arteries (A. cardiac@ posteriores), 
which are distributed around the superior orifice and on the large 
curvature of the stomach, and descend principally on its posteriorface. 

3rd. Very frequently, and even almost always, the left hepatic 
artery.* 

The anterior and superior gastric and the otherinferior esophagezal 
arteries, arise from this artery or from the following branch. 

4th. The gastric branch (R. gastricus). When the coronary artery 
of the stomach gives off the left hepatic artery, it bifurcates to give 
origin to it and also to the gastricbranch. The latter usually divides 
into several large anterior and posterior ramuscules, which are distri- 
buted on the anterior and posterior faces of the stomach, and anasto- 
mose with each other and witb the preceding. It always gives off a 
greater or less anastomosing branch, which follows the small curve of 
the stomach, and goestoward the right side, where it anastomoses with 
the pyloric artery. A 
$ 1448. The hepatic artery (A. hepatica) is larger than the preceding, 
Sometimes it does not give off the usual number of branches. The 
anomaly may then occur in several different ways. In fact the 
hepatic artery is sometimes divided into two trunks, which arise one 
from the ceeliac artery as usual, the other from the coronary artery of 
the stomach, or from the superior mesenteric artery, or morerarely from 
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* Hence tlıe term gastro-hepatiewhich has been applied to it. In thiscase the” 5 
coronary artery ofthe stomach is not, as generally, much smaller than the othe v 
two branches of the celiac artery, butit is often as large as the hepatic, especially 
when it givesoffat the same time one orboth oftheinferiordiaphragmatic arteries. = 
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Üthe aorta; sometimes there are three trunks, one of which arises from 
the celiac, a second from the superior mesenteric artery, a third from 
Üthe aorta. 

Sometimes but more rarely the hepatie artery arises entirely from 
fihe aorta. The rarest anomaly is that where it comes entirely from 
the superior mesenterie artery.* 

The trunk of the hepatic artery proceeds transverely to tbe right 
sside ; it then goes a little obliquely forward and upward, entering into 
he transverse fissure of the liver. 

Just before arriving at the liver it divides into two branches, the 
vight gastro-epiploic artery and the hepatic branch. 

8 1449, The right gastro-epiploic artery (A. gastrica dextra inferior, 
toronaria ventriculi dextra inferior, gastro-epiploica dewtra, pancreatico- 
Üluodenalis), which is much smaller when only one hepatic trunk 
xists, but which in other cases is as large as the hepatic branch, 
esoes downward, and to the left, toward the origin of the duodenum, 
ppasses below this intestine, between it, the pylorus, andthe pancreas, 
eaches the great curvature of the stomach, proceeds along it from 
Jight to left, and anastomoses with the left inferior gastro-epiploic 
‚rtery. 

In its course it gives off the following branches: _ 
ist. Before arriving at the duodenum and passing under this intes- 
ine, one or two considerable branches, the pancreatico-duodenal arte- 
lies (A. pancreatico-duodenales), which descend along the concayity of 
the duodenum, give to it pumerous ramuscules, and also give origin to 
une or two retrograde pyloric arteries (A. pylorice inferiores) ; thelatter, 
"bich are distributed around the pylorus, give off other considerable 
ranches to the head and to the right portion of the pancreas, and 
mastomose extensively with the branches of the superior mesenteric 
ery. 
One or more ofthese anastomosing branches are sometimes so large 
aat we might consider the right gastro-epiploic artery rather as a 
franch of theinferior mesenteric than as arising from the caliac artery. 
2nd. The continuation of the trunk proceeds along the large curva- 
are of the stomach, gives a great number of ascending branches to 
ıe two thirds on the right of this viscus, and sends others which are 
33 numerous, and’which descend/between the two layers of the large 
Diploon, where they form the right and middle epiploic arteries (4. 
niploice dextre et medie). These branches anastomose with each 
ther and with those of the left gastro-epiploic artery by large arches, 
Near the commencement of the left third of the stomach the trunk 
fthe right gastro-epiploic artery gradually diminishes and becomes 
:ry small, so that we can easily perceive the limit which separates it 
om the left gastro-epiploic artery, with which it anastomoses in this 





















* Haller, Io, anat,, part viii, p, 36. 
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$ 1450. From the hepatic branch (R, hepaticus), sometimes also 
from the trunk of the hepatic artery, before it gives off the right gas- ! 
tro-epiploic artery, arises a smaller branch, called the superior pylorie ! 
artery (A. gastrica dexira superior, coronaria ventriculi dextra superior, 
pylorica superior). This branch descends towards the pylorus and 
anastomoses with the inferior pyloric, and with the branches of the 
left gastro-epiploie by small arches. 
Soon after the hepatic branch divides into a right and left. 
The right hepatic artery (A. hepatica dextra) is larger than the left, 
It is distributed to the right lobe of the liver and to the gall-bladder. 
This soon dividesinto two branches ; the smaller goes to the middle 
part of the liver (A. hepatica dertra minor, A. hepatica media) ; this 
sometimes arises directly from the aorta, although the origins of all 
the other branches are normal ; the other is greater and is the continu- 
ation ofthe trunk. The latter goes to the vena-porta, enters the trans- 
verse fissure of tbe liver, whereit divides into numerous ramifications, 
and almost always gives off, just before entering, one or two cystic 
arteries (A. cystica). : 
The right hepatic artery, either alone or with the right gastro-epi- 
ploie artery, not unfrequently arises from the superior mesenterie 
‚artery, an arrangement always indicated by the large anastomoses 
between these two arteries by means of the pancreatico-duodenal 
arteries. The left hepatie artery, not unfrequently, is separated from 
the right, and arises from the tripus Halleri by acommon trunk with 
the coronary artery of the stomach. 
8 1451. The splenic artery (A. splenica, s. lienalis) is the largest of 
_ the three brauches of the caliac artery in the adult, and goes to the 
left soon after arising, proceeding below and behind the stomach in 
the transverse fissure of the pancreas. 
In this course it gives off, 
ıst. From its lower side the middle and the left pancreatic arteries 
(A. pancreatic@ medie et sinistr@), which vessels are usually large and 
arranged in an arch; they go from right to left on the pancreas, and 
from their convexity arise numerous anterior and posterior branch 
which penetrate from below upward into the pancreas. 5 
2nd. More to the left, five or six shor! gastric arteries arise (A. gas- 
tric@ breves, s. fundi ventriculi). These almost always make a part 
ofthe numerous branches into which the trunk of the splenic artery 
divides before entering the spleen. 2 
These vessels retrograde toward the left large extremity of the sto 
mach, and communicate on its two faces, by numerous anastomoses, 
with the coronary and right gastro-epiploic arteries. 
We observe a lower branch, which is large ; this is the left gast 
epiploie artery (A. gastrica, s. coronaria sinistra inferior, gastro-eple 
ploica sinistra) ; this descends along the great curvature of the 
mach, usually anastomoses very evidently with the right gas 
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t epiploic artery, and gives off large branches, the left epiploic arteries, 
1 to the large epiploon. 


Il, SUPERIOR MESENTERIC ARTERY. 


8 1452. The superior mesenteric artery (A. mesaraica, s. mesenterica 
superior) is generally a little and often considerably larger than the 
“cceliac artery, when the latter arises partly from the aorta or from the 
“superior mesenteric artery, and generally comes from the trunk of the 
saorta directly below the c@liac trunk. It not unfrequently arises with 
Jit by acommon trunk, which is sometimes nearly an inch long*—a 
©curious arrangement, as it resembles the formation of the tortoise. 

The artery is covered first by the pancreas, and descends perpendi- 
teularly behind it on the lower part ofthe duodenum. It passes between 
tthe two layers of the mesentery,'and near its centre describes a conside- 
trable curve, the convexity of which looks forward and downward to the 
Heft while its concavity is turned to the right backward and upward. 
The centre and upper part of this curve is much farthber from the small 
Sintestine than its lower portion; it gradually diminishes and terminates 
con the right and downward in tbe right lumbar region. 

All the constant branches of the superior mesenteric artery arise 
ffrom tbis curve, which furnishes blood to a part of the pancreas, to all 
'the small and most of the large intestines, especially to its right and 
ftransverse portions. The first branches go to the pancreas and to the 
@duodenum ; the next go to the large intestine ; and the inferior to the 
mall intestine. The first anastomose with the hepatic artery, more 
frarely also with the coronary artery of the stomach.+ 

The arteries of the small intestine (A. intestinales), which come from 
he convexity of the curve of the superior mesenteric artery, deserve to 
Sbe mentioned before the others,t because the first of them arises 
ligher than those which come from the concavity, and the study of 
he latter naturally leads to that of the branches which come from the 
uferior mesenteric artery. R3 
The superior intestinal arteries are usually the longest ; the first is 
faowever alittle shorter than the following, but the last or the lowest 
Are shorter than the others and also the smallest. 




















his naumberto ten or eleven, as itis more correctto considerthe lowest, 
10£ as distinet trunks, but as secondary branches of the last branch, 


p. 182, 
+ [his method has been followed correctly by Mayer (Ang.zp- 0% and Monro 
u \, emmerr 1ER 67), and Bichat, 
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We generally number from sixteen to twenty ; but we must reduce 
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which in going from left to right and from below upward anastomoses 
'with the last of the branches which arise from the concavity. | 

If we follow the usual method, the intestinal arteries are almost 
always more than twenty in number, and the last eight or nine are 
extremely small.and short. 

These arteries diminish from above downward in respect to their 
diameter ; we however find among the largest some which are very 
small, although they also arisefrom the trunk of the mesenteric artery. 

They all proceed between the two folds of the mesentery to the intes- 
tine, distributing in their progress numerous branches to this membrane 
and also to the mesenteric glands. They usually divide into an upper. 
andalower branch. This division occurs sooner or later, in proportion 
as the branches are shorter or longer. These branches anastomose 
with the opposite branches of the adjacent arteries and form a large 
arch, composed of as many smaller arches as there are intestinal arte- 
ries ; the convexity of this arch always looks toward the concavity of 
the small intestine, The two branches do not suddenly unite, but anas- 
tomose at a proportionally short distance from the intestinal canal. 

Numerous secondary ramifications arise from the convexity of these ! 
arches; these are very compactly situated and very frequently anas- } 
tomose. Hence results a much more extensive external arch, com- 
posed of a still greater number of small arches, whence arise numerous 
ternary branches. These also bifurcate two or three times, and anas- ! 
tomose in the same manner, at least where the intestinal arterigs are 
larger. 

These vessels represent by their division a very coarse net. — 

Finally, from the external surface of this net arise numerous arte- 
rioles, which are divided into an anterior and a posterior series, which 
goto theintestinal canal, and are distributed on its internal membrane 
after still more subdivisions and anastomoses. 

A minute description of their distribution in the intestine will be given 
after that of the intestinal canal more properly than in this place, 

$ 1453. From the concavity of the curve of the superior mesenterie 
artery, nearly opposite the place where the third, fourth, fifth, and sixth 
intestinal arteries arise, and about an inch from each other, are con- 

" stantly given off at least two, and almost as often or at least not ‚a 
unfrequently three branches, which belong exelusively to the colon, 
particularly to its right portion ; these may be called the right colie 
arteries (A. colice dextr@). Of these branches the centre is usuallı 
smaller than the other two, and generally it arises nearer the superior, 

8 1454. The lowest, which goes to theright outward and downward, 
is called the inferior right colic or the ileo-colic artery (A. colica inferior 
dextra, ileo-colica). Some distance from its origin it sends downwa \ 
a branch, which anastomoses with that which we have considered a8 
the last intestinal artery and which is generally regarded as the t 
of the superior mesenteric artery, uniting with this artery a little befi 
it terminates, partly also proceeds as the artery of the cacal appei 
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{A- appendicalis) to the vermiform appendage of the coecum, along 
which it re-ascends to its extremity, giving off from its convexity a 
treat number of branches, which arise at acute angles. 

It afterwards immediately divides into an ascending and a descend- 
ing branch. 

The descending branch, the cwcal artery (A. cacalis), sends a large 
snastomosing ramuscule to the last intestinal artery or to the extremity 
fthe curve of the superior mesenteric artery, and afterwards divides 
ıto two other secondary branches, the anterior and the posterior cacal 
rtery, which are distributed in the corresponding parts of the cecum 
sad anastomose with the artery of the cacal appendix. 

The ascending or anastomosing branch (R. ascendens, s. anastomo- 

cus) ascends at a short distance fromthe concave part of the intestinal 
nal along the ascending colon, to which itgives off numerous branches, 

ot however equalin number to those of the intestinal arteries, which 
sso anastomose less frequently. These branches divide near the colon 
tto ramuscules, formiug an anterior and a posterior series, all of 
khich are distributed to the parietes of this intestine. 

4$ 1455. The middle right colic artery (A. colica dextra media, coliau 

wztra, colica dextra inferior) is always the smallest of the three 
anches which arise from the concavity of the curve of the mesenteric 

itery, and often comes from the superior. Sometimes but very rarely 
is given off by the inferior right colic artery.* It usually com- 
nces very near the superior colie artery. 

\WWhen itis given off by the latter, it generally arises at the place 
ere it anastomoses, when it comes from the mesenteric artery, with 
> superior colic artery by a short but very large branch; so that 

n it forms a distinet trunk we should consider it as an anastomosing 
anch between the superior right colic artery and the trunk of the 
erior mesenteric artery. 

When itis a branch of the superior mesenteric artery, it divides 
ine distance from its origin into a superior and an inferior branch. 
Ifhe superior ascending branch is much shorter and anastomoses 
&h a similar branch from the superior right colic artery. 3 
Ifhe inferior descending branch is much larger, goes along the con- 

ty ofthe ascending colon, and anastomoses by a large arch with 

“ ascending branch of the inferior right colic artery. 

Phis artery supplies the middle part of the ascendiug colon with 


11 1456. The superior right colie artery (A. colica superior dextra, 
"ca media, s. anastomotica dextra) generally arises some inches below 


Bichat seems to doubt this fact, but wrongly. He says that the inferior colic 

ry is constant]y distinct. Murray and Mayer do not mention it, although they 

7 correctly state that the two superior right colic arteries not unfrequently form 

k. Sabatier and Semmerring are more correct in saying that the two 

or right colic arteries rarely arise together. Others, as Portal and Monro, 
‚tion only the cases where the three arteries form three distinct trunks. 
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the origin of the trunk and as high asthe tranusverse meso-colon. It 
afterwards enters between the two layers of the peritoneum, goes 
directly forward toward the centre of the transverse colon, and divides 
into a right and a left branch. 

The right branch is generally a little smaller than the other, is also 
shorter, and anastomoses with the ascending branch of the middle right 
colic artery, which it sometimes replaces entirely ($ 1455). 

The left branch (R. anastomoticus magnus) passes behind the left and 
largest portion of the transverse colon, communicates with the ascend- 
ing branch of the left colic artery given off by the inferior mesenteric 
artery, and forms with it the largest anastomosis found in the adult. 
This anastomosis is seldom deficient. 

This artery is distributed to the upper part of the ascending, and to 
the central and right portions ofthe transverse colon. 

& 1457. One branch of the superior mesenteric artery, which exists 
only in the early periods of life, is the omphalo-mesenteric artery (4. 
omphalo-mesaraica), which generally arises from this trunk, but in no 
determinate place; this artery, accompanied by the veins of the same 
name, leaves the mesentery, passes on the lower part of the small in- 
testine, arrives at the umbilicus, comes from the abdomen with the 
intestine, enters into the umbilicalsheath before the end of the second 
month of preguancy, and extends to the umbilical vesicle, and distri= 
butes its ramifications on its surface. This branch constantly exists 
until the end of the second month, after which it is almost always ob- 
literated and is visible only in the mesentery and near the umbilieus. 
Sometimes it continues, always preserving rather a large calibre, and 
extends with its accompanying vein to the umbilical ring or even into 
the cord. Sometimes it is obliterated, but extends from the intestine to 
tbe umbilicus. These two cases occur principally when the intestinal 
canal, either alone or with other organs, is arrested at one of the first 

. degrees through which it passes successively in its formation. The om- 
phalo-mesenteric artery is undoubtedly the largest of those in thefoetus. 


IIf. INFERIOR MESENTERIC ARTERY. 


8 1458. The inferior mesenteric artery (A. mesaraica, 8. mesenterica 
inferior) comes from the aorta, generally some inches lower than the 
preceding, and usually about an inch above the bifurcation of the trum 
of the aorta where the two primitive iliac arteries arise. 

The only exceptions are when several renal arteries existing, one 0X 
them arises very low and the mesenteric artery is constantly given of 
from the aorta above the latter ; its description however should precede 
theirs, because it comes from the anterior part ofthe trunk of the aort 
and because it is distributed to the intestinal canal, as are all the otbef 
arteries which arise in like manner from the anterior side of the al 
minal aorta, 
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Still more rarelyit comes from the primitive iliac artery,* which 
sappens when the aorta bifurcates higher than usual. 

It is always aa little smaller than the renal arteries, proceeds obliquely 
b) the left and upward under the peritoneum, penetrates immediately 
stween the layers of the iliac meso-colon, and divides into several 
anches, which belong only to the left portion of the colon and to the 
fcetum, the upper of which may be called the left colic arteries (A. co- 
@ sinistre), to distinguish them from the right ($ 1456) which arise 
vom the superior mesenteric artery, while the lower go to the rectum 
d are called the upper hemorrhoidal arteries (A. hemorrhoide= supe- 
vores). 

"This artery is rarely deficient,r a Kerkarkabıe anomaly, which 
ssembles the normal formation of many animals, viz. birds and rep- fe 
«es, in which the posterior mesenterie artery gradually diminishes ® 
d entirely disappears. 

{$ 1459. The left colie arteries (A. colice sinistr@) arise from the 
per convex part of the inferior mesenteric artery. We sometimes 
@d two or three, a superior, middle, and an inferior. The middle is 
ümetimes blended with the superior and sometimes with the inferior. 
se first case is more common. 

IThe superior left colic artery (A. colica sinistra superior, anaslomotica 
histra), generally the larger, proceeds along the descending colon 
dd divides intotwo branches. This division occurs sometimes imme- 
stely, when it gives off the middle colic artery, sometimes later, 
en this arises separately from the mesenteric artery or by a com- 
'n trunk with the inferior, 

lin the second case one branch goes to the right, the other to the 
:side. Thelatter anastomoses with the left branch of the superior 
ht mesenteric artery, behind the left portion of the transverse colon, 
Ithus forms a large arch (arcus anastomoticus magnus), ($ 1456) 
produce which however it but slightly contributes. This anasto- 
es, in front of the upper part of the descending colon, with the 
wending branch of the middle left colic artery. 

he middle left colic artery (A. colica sinistra media) sometimes foıms 
‚lower branch of the preceding ; and then arises from it very early, 
more frequently is a distinct trunk, which soon after divides into 
 branches, the larger of which ascends along the left colon, and a 
stomoses with the descending branch of the superior left colic er = 
ty; and the inferior communicates with the ascending branch of : 


l inferior left colic artery. 
he inferior left colic artery (A. colica sinistra inferior), which is x 
buted to the lower part of the descending colon, divides still sooner 328 


»two branches, which anastomose, the ascending with the descend- 
\branch of the middle left colie artery, and the descending with the 
ending branch of the superior hemorrhoidal artery, 


* Petsche, Syll. obs.; in Haller, Coll. diss., ul vi. p. 761, 
+ Fleischmann, Leichenäffnungen, 1815, p. 239. 





444 DESCRIPTIVE ANATOMY. 


$ 1460. The superior hemorrhoidal artery (A. hemorrhoidea supe- 
rior, 8. interna) arises from the concavity of thecurve described by the 
inferior mesenteric artery. It wouldthen be more correct to consider 
it as the inferior of the two branches, iuto which this artery often 
divides, and the upper of which furnishes the left colie arteries, 

It goes to the right, and descends behind the rectum, distributing 
its branches to most of this intestine. It usually divides into two 
branches, the upper of which is smaller, and the lower larger, and is 
the continuation of the trunk. Each branch immediately divides, 
although at some distance from the rectum, into a right and left, 
which open together downward and beside each other by considerable 
anastomoses, and are distributed to the reectum, where their branches 
usually communicate with those of the vesical and uterine arteries. 

We shall mention the difference in the arrangement of the arteries 
of the small, and those of the large, intestine, when treating of the 
intestinal canal. 




















II: LATERAL BRANCHES. 


$ 1461. The lateral branches of the abdominal aorta are the middle 
‚capsular, the renal, and the spermatic arteries, 


I. MIDDLE CAPSULAR ARTERIES. 


$ 1462. The middle capsular arteries (A. capsulares mails) are 
one, two, and sometimes even three, in number, and arise from the 
aorta very near each other, usually above, sometimes below, and 
little in front of the renal arteries.. In some subjeets they come from 
the caliac or from the renal arteries. They go to the right and lefi 
passing on the bodies of the vertebr&, and arrive from below upwa 
on the posterior face of the renal capsules, but at the same time they 
send branches to the pillars of the diaphragm, and to the Iymphatie 
glands in the lumbar region. 


II. RENAL ARTERIES. 


& 1463. The renal or emulgent arteries (A. renales, s. emulge 
come entirely from the side of the aorta, directly below the superior 
mesenteric artery. They arise at aright or at an almost right ang 
they proceed from before backward and from within outward, dire 
on the lateral faces of the bodies of the first or second lumbar verte 
and, arrived at the kidney, penetrate into its fissure after div 
most frequently near this organ, into several and generally into 
branches, which also subdivide before entering its substance. 

They arise almost opposite each other; theright however is a little 

" lower than the left, because the kidney of this side is!» wer than th# 
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particularly that when the right renal artery is double, the superior 

usually arises alittle higher than the single renal artery of the left _ 

side, 

These arteries are very large, but not, as Bichat says, the largest in 
the abdomen, since they are smaller than the coeliac or the superior 
mesenteric artery. 

& 1464. The renal arteries present many anomalies. The most 
usual affect their number. We generally find only. one renal artery 
on each side, This number however is frequently, in fact often, 
increased by reducing the branches into distinct trunks, which arise 
directly from tbe aorta. The transition to this arrangement is marked 
by that where the single renal artery early divides into branches: this 
early division is not unfrequent, and often occurs only on one Side; 
the renal artery of the opposite side being already divided into several 
separate trunks. 

This anomaly of the renal arteries differs— 

1st. In the conditions of its occurrence ; 2nd, in the number of divi- 
sions it produces; 3rd, inits occurrence on one or both sides ; 4th,in 
its being more frequent on one side than on the other; 5th, in the pro- 
portional size of the separate trunks; 6th, in their place of origin ; 
7th, in their insertion ; 8th, in their relation with the renal veins. 

1st. The conditions in which the number of the renal arteries is 
increased are— 

a. An unusual size of the kidneys. 

b. Their unusual length, although their size is not much increased. 
In this case their central portion is often strangulated. 

c. The union of the two kidneys. 

d. Their unusually low situation in the pelvis. 

2nd. In respect to number. The renal arteries are increased by one 

' more commonly than by many. 
Sometimes however there are three, four, and even five on one 
ı side. 

.. 3rd. In regard to the simultaneous existence of several renal arteries 
‘on both sides at once, we remark generally that when there are not 
ımore than two, the anomaly occurs on one side as frequently as on 
}both. When however this increase is more than two, it is rarely.con- 
!fined to a single side, although it very seldom occurs on both sides in 
Ithe same degree. This rule however is not general, since four renal 
Harteries sometimes exist on one side and only one on the other. 
4th. The anomaly does not seem to affect one side of the body 
Smore than the other. This remark is the result of our awn observa- 
8; it however is confirmed by the difference in the assertion of 
sauthors on this subject. Some say tbat, the anomaly is more fre- 
«quent on the left and others on the right side, 
5th. The anomaly is the least possible when one of the two renal 
teries is much smaller than the other. The larger then is generally 
ut not always the upper; it forms the normal trunk. In fact the 
- VoL. I QaQ 
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supernumerary renal arteries not unfrequently have the same caliber, 
each of them, considered separately, being a little smaller than the 
normal artery, except when one kidney is larger than the other. 

6th. The supernumerary renal arteries also vary much in their 
origins. "The nearest to the normal formation is where the second 
renal artery arises directly at the side of the normal artery; but they 
are frequently very distant from each other, so that one’or some‘ of 
them not only arise from the aorta, below the inferior mesenterie 
artery, but also come from the primitive iliac or even from the hypo- 
gastrie artery ; the last two cases, however, usually occur only when 
the kidneys are blended together or are situated very low. But if we 
except those cases where the kidney is situated very low, one renal 
artery generally arises’ from the usual place, however remote a be 
the origin of the others. 

When more than two renal arteries exist, one generally ärises very 
far from the rest. Sometimes they are situated at equal distances 
from each other. Sometimes also Sa four occur two = them arise 
very high, and two very low. 

7th. The place of insertion is more abnormal, the lower the origin 
of the renal’arteries, and the greater the anomaly i inthe form and situ- 
ation ofthe kidneys. If'the arteries are given off very low, although 
the situation of the kidneys is normal, they frequently do not enterits 
- fissure, but are inserted at its lower extremity. If the kidney is 
situated very low, the vessels ‚usually converge from all‘ sides to 
enter it. 

sth. The relation between the renal arteries on one side, andthe 
emulgent veins and the vena-cava on the au, ‚may be regarded i in 
twopoints of view :— 

ist. In regard to their simultaneousness and frequently. A series 
of careful observations permit us to establish as a principle that the 
veins divide much more rarely than the arteries, and consequently 
the veins are not always abnormal, in this respect, when the arteries 
are, although this is somewhat common, even when the arteries exist, 
in regard to these two orders of vessels at the same time ; thenumber 
of renal arteries nevertheless frequently exceeds that of the emulgent BR: 
veins, although sometimes, but rarely, the veins alone are abnormal. 

2nd. Usually, particularly when more than two renal arteries exist, 
the relation of the situation with the veins is changed in this respect, 
that one or both of them pass before and not behind the vena-cava 
inferior togo to the kidney. One easily perceives that this rule cas ö 
apply only to the renal arteries of the right side. - 

'The two renal arteries much more ae arise from the ante 


anomaly known to us, was inserted very Hehe the mesenterie artery.l 2 
Other anomalies relate to the side of the vascular system whene 


of the same side. The only exception to this rule is when t 
kidneys exist in the pelvis; one of the renal arteries then not unfre- 
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quently arises from the primitive iliac, or from the hypogastric artery 
of the opposite side, 

$ 1465. Beside these slight and inconstant Aiffänendes between the 
renal arteries of thetwo sides, in respect to the height at which they 
arise, they are constantly distinguished from each other by their 
length; that of the right side being longer than the other, and more 
so because the aorta is situated more to the left. Imits course to 
the kidneys it usually passes behind, but not unfrequently before the 
ascending vena-cava, 

The renal arteries belong particularly to the kidneys and enter 
almost wholly into the fissure. Proceeding, however, they always give 
several greater or less branches. . These are, 

1st.. The inferior capsular artery (A. suprarenalis inferior) almost 
constantly arises from the renal.artery, or at least comes: very rarely 
from the aorta itself with the middle capsular arteries. This artery is 
even sometimes‘.double, since, beside,the usual artery, that which 
directly arises from the origin of the renal artery, asmaller one exists, 
which comes from one ofits branches, ; 

This inferior capsular artery is not, unfrequently very large. In this 
case it gives off branches to the Jumbar portion of the diaphragm, and 
sometimes the whole inferior diaphragmatie artery comes from it. 

2nd. The branches which go to the pelvis of the kidneys and to the 
ureters., 

3rd. Rarely, and most generally on the left, and even then usually 
only where several;renal arteries exist, the spermatic artery, which in 
this case; constantly arises from the inferior renal artery. We have 
however satisfied ourselves that when the renal artery divides into 
several branches, the spermaticartery isby no means always inserted 
in one: of the:latter. 

-4th, Some branches to the renal capsule. These ramifications enter 

nto the substance of the kidney, and there are likewise some small 

‚branches which go from the substance of the kidney to the capsule. 

.. 5th. More rarely the right renal artery sends a branch to the wine 
| un of the liver. \ 


IIL, SPERMATIC ARTERIES,. 


». 155 f : 
u &.1466. The spermatic arteries (A. seminales, 8, spermatic@) are 
' usually single but not unfrequently double, They generally arise:a 
‚ little but sometimes far above the renal artery. They rarely originate 
ı opposite each other ; "one is frequently detached much higher than the 

‚other and much more before it, and most generally before the middle 
ı eapsular arteries, making with the aorta an acute angle. Frequently 
ı also the spermatic artery on one side ($ 1464) arises from the renal, 
ı or from the inferior or middle capsular artery. More rarely it arises 
I from the lumbar, from the external iliac, from the hypogastric, or even 
! from the epigastric artery of its side. It generally extends vertically 
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downward, but sometimes also it turns on the renal vessels before | 
assuming its downward and outward direction, which it follows and 
keeps it directly behind the peritoneum, anul before the ureter, which 
it crosses. That of the right side also passes before the vena cava 
inferior. 

The spermatic artery is much sborter in the female than in the male, 
since it does not leave the abdomen, and is distributed to the ovaries, 
and also to the Fallopian tubes, to the round ligament, and to 
the upper part of the uterus, communicating with the uterine arteries 
by numerous anastomoses. 

In the male on the contrary it leaves the abdomen through the in- 
guinal ring, forms with its corresponding vein and the lower part 
of the vas deferens the spermatic cord, gives branches to the common 
membrane of the cord and testicle, and is distributed principally in the 
latter organ. 

‘In its course it gives upward branches to the duodenum, the liver, 
the transverse meso-colon, the renal capsules, the Iymphatic glands 
in the lumbar region, and to the ureter, and frequently anastomoses 
with the branches of the mesenteric and lumbar arteries. 





























III. POSTERIOR BRANCHES. LUMBAR ARTERIES. , 


$ 1467. The lumbar arteries (A. lumbales) are the posterior rather 
than the lateral branches of the abdominal aorta, since they usually 
arise nearer the centre of the posterior face than the sides of this 
artery. In this respect there are different degrees between the entire 
lateral insertion of these arteries and the origin of those which corre- 
spond on the right and on the left by a median trunk often seve- 
ral lines in length, before dividing into the right and left lumbar 
arteries.* All the lumbar arteries of the same subject are arranged 
in this respect after the same type. wi} 

These arteries correspond to the intercostal arteries and are also 
formed on the same level as they, both generally and particularly. 
But they are usually larger. Soon after arising, they go outward in 
the groove of the vertebra, between the fasciculi of the psoas magnus 
muscle, to wbich they give numerous branches, as also to the quadra- B; 
tus lumborum and lumbar vertebre, gradually arrive at the transverse | 
processes of tbe latter, and always divide at their base, opposite the 
intervertebral foramina, into a posterior or dorsal and an anterior or 
lumbar branch, = 


* Semmerring (p- Bine who follows Murray (p. 75) in this, does not mention 

that the right and left lumbar arteries arise by a common trunk, but speak: 

only ‚of the fourth. Others, as Mayer, Boyer, Sabatier, Hildebrandt, and 
Monro, do not speak of it at all. Portal is more correct when he states in 2 
general manner that the synonymous lumbar arteries of the two sides some- 
times arise by a common trunk. We have found that this anomaly is no 
unfrequent, and that, as we havealrendy remarked, it usually affects all the Jum- 
bar arteries. Its frequency, compared with the proportional rarity of a sim af 
arrangement in tbe intercostal arteries, is worthy of remark, as it Coincides w 

the less marked development öf the abdominal parietes. 
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The posterior or dorsal branch (R. dorsalis) is usually the smaller, 


dalis), which passes into the spinal canal through the intervertebral 
foramen, is distributed on the dura-mater and the pia-mater, descends 
to the cauda equina, anastomoses with tbe synonymous branch of the 
opposite side and also with the anterior spinal artery, and is distri- 
buted also to the lower. part of the muscles of the back. 
The anterior or lumbar branch (R. lumbaris) goes forward between 
the broad abdominal muscles, within"which it anastomoses with the 
branches of the epigastric artery. 
There are usually as many lumbar arteries as there are lumbar 
vertebr&, viz, five. In general, however, there are not five which 
arise by separate trunks, but many of them, especially the two or 
three lower ones, often arise by acommon trunk, which soon bifurcates, 
Sometimes this union of tbe two lumbar arteries on the same side, si- 
tuated one above the other, coincides with that of the synonymous 
branehes on the 'right and left, on one or on both sides, which we 
have already mentioned. 
"Most generälly even only the four superior lumbar arteries arise 
from the aorta, and the fifth is given off by the anterior branch of the 
fourth. : 
'Thus we usually observe at most but four aortic lumbar arteries.* 
Finally, there is no symmetry in this respect between the lumbar 
arteries of the two sides of the body. 
& 1468. The first lumbar artery is frequently deficient, and in most 
subjects it arises from a trunk in common with the last intercostal 
artery, or it is replaced by the branches of the latter. It is always 
small, so that when this arrangement exists, and while at the same 
time the inferior Jumbar artery arises by a secondary branch, which is 
much more common, we observe only three of these arteries, 
Even when it is separated from the last intercostal artery, it 
proceeds a short distance below the lower edge vf the last rib, under 
the insertion of the diaphragm. Sometimes its anterior branch curves 
‚ between the transversalis abdominis muscle and tbe peritoneum along 
‘ which it descends. 3 
The second lumbar artery usually arises between the second and the. 

! third lumbar vertebr& ; it goes first a little from below upward, then 
from before backward, and from within outward in the groove of the 
tsecond vertebra. Its anterior branch is distributed principally in the, 
‘quadratus lumborum and transversalis abdominis muscle. y 

- The third lumbar artery arises between the third and fourth Jumbar 
ıvertebr®, and descends on the first of these two bones. Its anterior 

ar 


* This assertion cannot be disputed, when we speak of the trunks which arise 
4 directly fröm the aorta, Bars (p. 127) and Portal p 290) have adopted it, But 
Kit is very incorrect to consider, witlı Haller and Sabatier, the inferior inter- 
 costal as the first Jumbar artery, and consequently to admit six lumbar arteries, 

ilthough the first Jumbar not unfrequently arises from the last intercostal artery, 
is replaced by itsbranches. 


aq2 


and gives off a branch called the spinal lumbar artery (A. spinalis lum- * 
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brauch is very large and passes between the psoas magnus and the 
quadratus lumborum muscles, to which it gives branches, descends 
towards the anterior part of the crest of the ilium, and directly above 
this place goes through the abdominal muscles to the glutzei, where 
it ramifies and anastomoses with the gluteal artery. 

The fourth lumbar artery 'arises on the fourth lumbar vertebra, or 
between the fourth and the fifth. Its anterior branch passes before 
the quadratus Jumborum muscle, proceeds forward on the crest of the 
ilium, through the muscles of the back, to enter, like the preceding, 
into the glut&i muscles. 

The fifth lumbar artery is a branch of the sacral artery; we shall 
therefore describe it when speaking of the latter. 


CHAPTER V\. 
ARTERIES OF THE PELVIS AND THE LOWER EXTREMITIES. 


& 1469. The aorta usually divides on the fourth lumbar vertebra, or 
between the fourth and fifth, into two or three trunks. Two are 
much larger and more constant, and are the arteries of the lower extre- 
mities (A. crurales, Barclay), being called at their origin the primitive 
tliac arteries ; they separate from each other at an acute angle and 
go outward. The third trunk is much smaller and inconstant, and js 
called the middle sacral artery. 0: 2 


l. MIDDLE SACRAL ARTERY. 


& 1470. The middle sacral artery (A. sacra, s. sacralis media), 
although very small, being no larger than a lumbar artery, is very 
remarkable, first, because from its situation and distribution it 
in fact represents the continuation and the end of the trunk of the 
aorta; secondly, because it adds to the analogy already existing 
between the distribution of the upper end and that of the lower part of 
the aorta. 

When it arises from the aorta, it comes from its posterior side, di- 
rectly above the origin of the two primitive iliac arteries. It is not 
unfrequently given off by the latter, especially that of the left side, 
from wbich it generally then arises very high, directly below its 

. ongintane E 

It descends more or less exactly on the centre of the anterior face 
of the body of the last lumbar vertebra, and of those of all the false 
vertebra of the sacrum and coccyx, directly upon the surface of these 
bones, and curves frequently. h 3 

It gives off only lateral branches. ? 

The first and largest is usnally the ji/th or the last left lumbar” 
artery ($ 1469), which is sometimes larger than the continuation of 
the trunk, and then the middle sacral artery seems to arise from the 
inferior lumbar artery. Bi 
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This branch, like all the lumbar arteries, goes backward and out- 
ward. It divides, before the intervertebral foramen, between the fifth 
lumbar vertebra, and the first false vertebra of the sacrum, into two 
branches, a posterior or dorsal, and an anterior, which is much larger. 
The first is distriouted as usual; it goes outward, under the psoas 
magnus muscle, and sometimes, when the fourth lumbar artery does 
not descend so low as usual, it proceeds on thecrest of the ilium, and 
goes to the quadratus lumborum muscle, through which it passesinto 
the broad abdominal, and also into the glutsti muscles; sometimes 
when these branches arise from the fourth lumbar artery, and the ilio 
lumbar artery is not as much developed, it penetrates into ihe psoas 
magnus and the iliacus muscles. 
Two transverse branches more or less tortuous than usually arise 
from the lateral parts of the middle sacral artery on each false verte- 
bra of the sacrum ; these go outward, give numerous ramifications to 
the periosteum and to the substance of the gacrum, anastomose with 
the branches of the lateral sacral arteries which go to meet them, 
penetrate with them into the spinal canal, through the anterior sacral 
foramina, then emerge from the posterior sacral foramina, and are 
expanded in the inferior part of the multifidus spin® muscle. 
The middle sacral artery finally terminates at the end of the cocceyx, 
in the lower extremity of the rectum and in the fat which surrounds 
this intestine. 
This artery is not always single; it sometimes divides into two 
' branches, which anastomose with each other and with the lateral 
ı secral arteries. ; 

There is constantly an inverse relation between the middle and the 
"lateral sacral arteries in respect to their development, when one or the 
‘other is unusually large. 


II, PRIMITIVE ILIAC ARTERIES. 


8 1471. The primitive iliac arteries (A, iliac@ primitive, 8. com- 
tmunes, 8, pelvi-crurales, s. crurales lumbales, s. cruri-lumbares) sepa- 
Irate at an acute angle, go outward, downward, and forward, on the 
Hast two lumbar vertebr&, and on the first false vertebra of the 
“sacrum, the right after passing on the left primitive iliac vein, the left 
Iproceeding directly before and at the same time on the outside of the 
“synonymous vein, and divide, as high as the sacro-iliac symphyses, 
Ninto two considerable trunks, the hypogastric and the external iliac 


The primitive iliac arteries usually have about the same length 
caliber on both sides. The right, however, is most generally a 
‚little higher than the left, because the aorta occupies the left side of 
he vertebral column as the primitive iliac arteries, nevertheless, both 

at the same height. The left descends a little more vertically 
han the right, Those authors who mention some difference between 
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thetwo primitive iliac arteries, especially Mayer, and after him Soem- 

merring, indicate only this relation, which in fact is most frequently 

Be These anatomists also assert that the right primitive iliac 
rtery is a little smaller than the left. 

"m have uever observed this last difference, but rather the contrary. 
The first in fact generally occurs, although we have sometimes but 
very rarely remarked an inverse arrangement, and even ina much 
more evident manner, although the aorta ascend as usual on the left 
of the vertebral column. ; 

In one case of this kind now before us the right primitive iliac artery 
is nearly a third shorter than the left, and bifurcates between the 
fourth and fifth lumbar vertebr&. 

The, most. usual arrangement is remarkable, because it adds still 
more to the analogy between: the upper and lower halves of the body, 
since the greater length of the right primitive iliac artery resembles: 
the innominata of the right side, and that .of the left side the origins, 
of the left carotid and subclavian arteries by two distinct trunks. The 
latter arrangement however is only indicated at the lower extremity 
of the aorta, where a perfect repetition has not yet been found,at 
least to our knowledge. 

The rarest arrangement corresponds to thei inversion of the right. 
and left trunks of the arch ofthe.aorta, which has been sometimes 
observed, although the aorta presented no other anomalies, 

The primitive iliac arteries usually give off in their course small 
branches, which go to the psoas and the iliacus muscles, the ureters, 
‚the vena-cava, and the lymphatic.glands of this region. They. rarely 
give off a part or the whole of tbe ileo-lumbar artery, and still more 
.rarely they supply a renal or a spermatic artery. 


ARTICLE FIRST. 
I. HYPOGASTRIC ARTERY. 


'& 1472. The hypogastric artery (A. hypogastrica, s. iliaca interna, & 
posterior pelvica, s. ıypoiliaca) descends a little forward and inward, 
soon penetrates, almost vertically, into the cavity of the pelvis, where 
it always divides, near its origin, ioto several branches, which varyin 
size, and are not always arranged exactly in the same manner, anddo 
not arise from it constantly. It thus distributes the blood to allthe 
parts within the pelvis, to its parietes, and to the muscles which sur- 
round it. Itis always more or less evidently divided into.two branches 
a posterior and an anterior, i 

& 1473. The posterior branch gives constantly the gluteal, t) e 
leo-lumbar, the lateral sacral and the obturator arteries. From the 
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‘ ries, which usually give off the middle hemorrhoidal, the uterine, the 
vaginal, and the vesical arteries. Frequently however the secondary 
brauches, particularly those of the posterior branch, arise from the 
trunk of the hypogastric artery, or from the anterior branch ; the first 
‚istrue, particularly ofthe ileo-Jumbar, and the second ofthe obturator 
\ artery; the two latter not unfrequently do not arise from the hypogas- 
!tricartery but very far from the usual place, either from the primi- 
tive iliacor from the crual artery. 


I. ILEO-LUMBAR ARTERY. 


$ 1474. The ileo-lumbar artery (A. ileo-lumbalis) is usually the first 
‘ which arises from the posterior branch of the hypogastric artery, and 
isfrequently divided into several, sometimes into three or four, trunks, 
\which come from different points. Not unfrequently it partially or 
‘wholly arises from the primitive iliac, from the trunk of the hypogas- 
ttrie artery, from the anterior branch of the latter, or from the crural 
tartery, or, as happens particularly on the left side, from the middle 
ssacral artery, or, finally, it forms a common trunk with the last lum- 
}bar artery. Its volume is by no means always the same, 

It goes almost horizontally outward and backward, and soon divides, 
vusually near the sacro-iliac symphysis, into an ascending and a 
ddescending branch. 

The ascending branch ascends between the psoas and iliacus mus- 
eeles, to which it sends ramifications, anastomoses with the inferior 
Iumbar artery, which it sometimes entirely replaces, or which in other 
ecases takes its place, and either alone or with the latter, sends 
Vbranches into the spinal canal ihrough the last intervertebral foramen 
of the lumbar region, 

The inferior branch is more or less transverse, although a little 
soblique from above downward; it goes outward, and divides into 
ssuperficial and deep branches, 
The former are distributed on the anterior face of the psoas and 
acus muscles, The others between the latter and the os ilium, enter 
be musele through its attached face, and thus penetrate into the 
ıbstance of tbe bone through several foramina of nutrition. 
Allthese branches proceed outward and forward, and frequently 
:öommunicate with those of the circumflex iliac artery. 

The anterior branches are distinct, and usually arise from the ante- 
ior branch of the hypogastric artery ; they are small, and go to the 
Acts and psoas muscles, When the ileo-Jumbar artery divides into 
0 large branches it often gives off only an ascending and a descend- 

ngbranch ; but the superficial portion of the descending branch is 
‘frequently a part of the superior, and the anterior is formed only by 

e deep branches, 
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II, LATERAL SACRAL ARTERY. 


$ 1475. The lateral sacral artery (A. sacra lateralis) is perhaps 
more frequently double than single, and is sometimes given off by the 
trunk of the hypogastric or by the ileo-lumbar artery ; in some sub- 
Jeets it is the first artery of the posterior branch of the hypogastric 
when the preceding artery arises from another point. It is rarely 
given off by the primitive iliac artery. It goes backward and inward 
and descends on the anterior face of the sacrum, before the anterior 
sacral foramina. 

In this course it divides into internal and posterior branches, 

The internal are distributed on the anterior face of the false verte- 
brae of the sacrum, to which they give their branches, and anastomose 
with the lateral branches of the middle sacral artery ($ 1470). 

The posterior or external penetrate in the anterior sacral foramina 
and soon .divide into branches, an anterior, distributed on the posterior 

‘ face of the body, and a posterior, which emerges from the posterior 
sacral foramen, and is distributed in the lower part of the muscles of 
the back. 

All these branches give twigs to the lumbar and sacral nerves, also 
to the membranes of the spinal marrow, and anastomose with the 
anterior spinal artery. : yh 

When the lateral sacral artery is double, the upper portion, which 
goes only backward, is usually separated from the lower ; but in this 
case it does not always come from the trunk :of the hypogastrie or 
from the ileo-lumbar artery; it as often 'arises above the inferior, 
portion, before the posterior branch of the hypogastric artery. 


IlI. OBTURATOR ARTERY, 


8 1476. The obiurator artery (A. obturatoria) is very inconstantin 
its origin, It usually arises from the posterior branch of the hypo- : 
gastric artery, whence it comes directly or by a trunk incommon with 
the ileo-lumbar artery, but frequently, at least once in ten times, 
is given off at another part. 5; 

The general character of all these differences in its origin is, thatit 
arises farther outward and forward. ' ; 

The anomaly is least when the obturator artery arises from ‚the 
hypogastric artery above and before the place where the latter divides 
into an anterior and a posterior branch. oe 

Next come the cases where it arises from the anterior branch” 
of the hypogastric artery. M 

The anomaly is still greater when it arises from the primitive iliac 
artery. The latter gives it off either within or without the cavity Of 
the pelvis, sometimes directly and sometimes indirectly. = 
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It arises from different parts of the inner and outer portion of the 
Primitive iliac artery. 

Sometimes it is given off by the superficial femoral artery, two 
inches below Poupart’s ligament. 

When it is not a direct branch of the crural artery, it arises by a 
trunk in common with the epigastric artery. 'The most usual case, 
which is almost as common as that where the artery arises from the 
hypogastric artery, is, according to our observations, as 16 : 1, in 
respect to its frequency with that where it arises directly from the 
‘erural artery. 

The common trunk varies in length from two lines to two inches, 
but it is usually short and its origin is no higher or lower than 
usual ; in both cases however its length exceeds the rule. | 

But in all these anomalies, however remotely the obturator artery 
may arise from its usual place, it always passes on the horizontal 
' branch of the pubis to enter into the cavity of the pelvis and be dis- 
tributed as usual, and emerges from this cavity through the obturator 
‘foramen. This peculiarity is an important argument in support of 
‘the law, that when the organization presents an anomaly it al- 
‘ways approximates as much as possible to the normal state, 

Between the cases where the obturator artery arises from the 
Ihypogastrie artery and where it comes from the crural artery, we find 
‘an intermediate case, where it arises from the union of two branches 
ınearly- equal in size, an anterior and a ‚posterior, which arise, {he 
!former from the epigastric or the crural artery, the other from 
{the hypogastric artery, and which anastomose at an acute angle. 

It is pleasant to observe that these differences are indicated in 
(the most normal formation, since a smaller or larger anastomosing 
"branch always passes.above the horizontal branch of the pubis, 
“extends from the obturator artery given off by the hypogastric 
sartery to the crural or to the epigastric artery. Consequently the in- 
iternal obturator artery always arises to a certain extent from an 
#anterior and a posterior branch. When the posterior is more de- 
wveloped, the artery seems at first view to come principally. ‚from 
he hypogastric artery, while, when the anterior branch is larger 
fthan the. other, we are led to conclude that the obturator artery 
karises from the femoral or from the epigastric artery.* er 


rom the branches of the hypogaasrio artery, but when describing this or the 


r mention, when speaking of tlie obturator or of the epigastric A the auo- 
ly which oceurs when the first arises from the second, although this ıs more 


Ypogsatiie or from the crural artery, and thus heat least indicates the 
eg of the 

the epigastric artery (p. 353), Sabatier (P- 108) and Boyer (p. 134) remark 
h gastric or from the crural artery, 
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This arrangement of the obturator artery is not necessarily the 
same on the right and left side, any more than are the varieties of 
any other artery. It follows however, from our observations, thät 
it is more common or at least as common to find both sides of the 
body formed after the same type as to find this type only on one side. 
Thus in most of the preparations before us, the obturator artery comes 
on both sides from the hypogastric; in four, it arises by a trunk in 
common with the epigastric artery, and there are five only in which it 
arises from the epigastric artery on one side, and on the other, directly 
from the crural arteryby a trunk in common with the epigastric artery. 

When the obturator artery arises from the epigastric only on one 
side, this variety generally occurson the left. At least our observations 
have shown that the cases in which it arises from the left epigastric 
artery are to those where it comes from the right as 10:1. Wedo 
not think that sex has any influence in this respect; we have not ob- 
served that the origin of the obturator artery outward is more com- 
monin the female than in the male, as Hesselbach asserts. 

8 1477. Most commonly, when the obturator is a branch of the hy- 
pogastric artery, it goes outward and forward, directly below the upper 
edge of the cavity of the pelvis, gives off in its progress some incon- 
stant ramuscules to the levator ani and obturatorinternus muscles, to 
the glands of the pelvis, and to the obturator nerve which accompanies 
it, passesthrough theupper and tendinous part of the obturatorinternus 


Murray mentions only those cases where it arises from the epigastric artery. 
Haller, Semmerring, Bichat, Hardrops, Burns, Ceoper, and Monro have written 
the best upon this artery. Haller says (Ic. fasc. x. expl. tab, i. not. 9): Non 
lamen perpeluum est, eam arleriam a pelvi Iruncis ınasci, cum novies viderim 
ex epigaslrica oriam. Sammerring expresses himself with much exactness. 
This artery, he says, is not constant in its origin: it sometimesarises from the 
crural and often from the epigasteric arteıy (p: 294). Bichat also mentions 
the frequency of this last origin. Wurdrop says he has observed it in many sub- 
jeets. ‘The details on the origin.and distribution of this artery given by Burns 
are most correct ; they perfectly agree with our own observations. Hesaysthe 
obturator artery is usually regarded as a branch of the internal iliac ärtery, 
but we have as good right to assert that it arises from the trunk or from one 
ot the branches ofthe external iliac, We have often seen it come from this ves- 
sel, an inch above Poupart’s liranıent. It frequently arises by atrunkin common 
with the epigastric artery. These details are given in his treatise on diseases 
of the heart. Farther (Odservations on Ihe structure of the parts contained in 
crural hernia ; in the Zdinb: Med. and Surg. Journ., vol. ii., p. 272) he says that 
the obturator and the epigastric arteries often arise by a common trunk, 
erhaps, however, this arrangement may be considered as a rare anomaly, but 
ıe has observed it more than twenty times. nee analomy and surgica: 
treatment of crural and umbilical hernia, 1807, Edinb Med. and Surg. Journ, 
vol. iv..p. 231) also states, when speaking of the origin of the obturator and epi- 
astrie arteriesby a common trunk, thatitisnot rare. Monro (Anat, ofthe gul- 
et, p. 429) establishes the relation between this case and those where it does 
not exist asl ; 10. Bekkers also mentions (Diss. de hernia inguinali, Paris, 
1813) three cases observed by himself, in which these two vessels arose in com=- 
mon from the external iliac artery. We have mentioned these cases, which 
support our observations, because Hesselbach (Neueste anatomisch-patholegisch 
Untersuchangen üher den Ursprung und das Fortschreiten der Leisten-un 
Schenckelbrüche, Wurzburg, 1815) is wrong on this subject. He maintains, whie| 
seems impossible in so distinguished an anatomist, not only that this variety it 
very rare, but adds, that asto his knowledge the lesion of this artery has been ob» 
served only in females, the injury of the obturator artery in the male is rott® 
be feured, 
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muscle, at the upper part of the obturator foramen, and emerges from 
the pelvis to be distributed to the upper and internal part of the thigh. 
It usually gives off also, before leaving the pelvis, a branch, which 
anastomoses with a corresponding branch of the opposite side on the 
symphysis pubis, and always gives origin to a branch, which varies in 
size and anastomoses with the epigastric artery above the horizontal 
branch of the pubis. 
In or directly before the obturator foramen, the obturator artery 
usually divides into two branches, an external and an internal. 
The internal branch is smaller and passes above the obturator exter- 
nus muscle, gives branches to it and also to the adductor brevis and 
longus, to the gracilis, to the pectineus, and to the skin of the internal 
part of the thigh, the scrotum or the labia pudenda, commonly anas- 
tomoses with the internal eircumflex artery of the thigh, and with the 
external branch on the circumference of the obturator foramen, and 
with the external pudic artery in the scrotum and the labia pudenda. 
The exiernal branch descends deeply outward between the obturator 
internus and externus muscles, gives branches to these muscles in 
which it sometimes terminates, is reflected from within outward on the 
‚ articular capsule and the inner part of the articulation to emerge from 
‚the obturator foramen, and passing behind the quadratus femoris 
| muscle goes transversely to the posterior part ofthe extremity ; then 
lit is distributed to the quadratus femoris, to the gastrocnemii, to the 
sadductor longus and brevis, to the upper extremity of the flexors of 
Ithe leg, finally, to the substance.of the external condyle of the femur; 
sanastomoses with the internal branch on the circumference of the ob- 
tturator foramen and with the ischiatic artery above, and within with 
tthe internal circumtlex and the internal hemorrhoidal arteries. 

$ 1478. The varieties in the origin of the obturator artery are very 
Simportant to the surgeon. When this artery arises at the usual place 
from the hypogastric or from the crural artery within the pelvis, and 
ven from the epigastrice artery, but far above the cruralarch, it is 
10t exposed to be wounded in any of the common operations. But 
when its origin is situated very low, and it comes either from the crural 
rtery or by a trunk in common with the epigastric artery, as it then 
lways re-enters the pelvis over the branch of the pubis, itis exposed 
‘0 wounds in the operation for erural hernia. 
- When the common trunk of this and the epigastric artery is short, 
“is generally thrown outward toward the ‚ischium in crural hernia, 
00 that it would be divided if the incision should be made in this 
'ection.* 
$ n, on the contrary, this same trunk is long and the obturator 
Artery consequently goes farther inward, it is pushed down by the 
ural hernia and proceeds before the neck of the tumor inwardt. 


#*See a case of this kind figured in Monro, Morbid anatomy of the human gul- 
4, Bälnburgb, 1811, ab. £iv.Aie.l. ee 
+ Wardrop has figured a case of this kind (Zdinb. Med. and Sursr. Journ., vol, ii, 
203), and points out the menns ofavoiding the obturator artery in this case, See 
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We must however in this case determine whether the crural hernia 
is situated more or less outwardly. 

If an external and an internal erural hernia exist on one side, the 
obturator artery sometimes passes to the inside of the external tumor, 
even when the common trunk of this vessel and of the epigastric 
artery is short, and enters the cavity of the pelvis between the two 
tumors. This has been observed by Burns, 

Ifthe obturator artery rises far below the usual place and from the 
crural artery, either directly or by a trunk in common with the epi- 
gastric artery, it generally proceeds deeply, along the pectineus muscle, 
on the inside of the crural vein, so that, being situated behind {he 
tumor, in case of crural hernia it cannot be wounded in the operation. 

But if it was nearer the surface, it might be situated also on the 
anterior face of the tumor. We have never seen this latter arrange- 
ment. Burns and Munro have observed only the first. 




















IV. GLUTEAL ARTERY, 


$ 1479. The gluteal or posterior iliac artery (A. glutea, s. iliaca 
posterior, s. externa), the largest artery of the posterior branch of the 
hypogastrice artery, which may be considered as its continuation, 
arises very often by a trunk in common with the ischiatie artery: Some- 
times it furnishes the lateral sacral, the obturator, and all the other 


gastric artery, It goes downward, forward, and outward, toward 
lower part of the ossa ilia, usually sends off, in this course, branches 
to the iliacus internus muscle, to the obturator internus, to the pyri- 
formis, to the levator ani, and to the os pubis, then emergesfrom the 
pelvis through the ischiatice notch, between the pyriformis and the ä 
gluteus minimus muscle, is reflected from below upward, penetrates 
between the gluteus medius and minimus muscles, and divides into 
numerous branches, which are distributed to the pyriformis and to a 
the three glutei muscles and anastomose above with the epigastrie, 
the last lumbar, and ilio-Jumbar arteries, below with the ischiatic and a 
with the external circumflex artery. 

$ 1480. The anterior branch of the hypogastric artery gives off, | 
first, the ischiatic artery, the internal pudic, and the umbilical arte- 
ries. The vesical, uterine, and vaginal arteries come from one of u 
latter ; sometimes "also they arise by a common trunk. ; 


V, ISCHIATIC ARTERY, 


8 1481. The ischiatic artery (4. ischiadica) arises separate fi or 1 
the internal pudic artery less frequently than by a trunk, which va 
in length, in common with the latter, and often by a trunk in 


Burns, Observations on the structureof. theparts FE Pe incrural hernia, in Ihe 
Edinburgh Med, and Surg. Journ., vol. ii. P. 273, fig. 
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mon with the gluteal artery. It descends before the latter, but at the 
ischiatie notch it turns backward, continuing still to descend, and 
emerges from the pelvis, below the pyriformis muscle. 

The common trunk of the ischiatic and of the internal pudic arte- 
ries frequently does not bifurcate, except in this place, to give origin 
to two arteries; and from its portion within the pelvic cavity arise 
branches which are distributed to the pyriformis, to the obturator in- 
ternus, and to the levator ani muscles. 

On emerging from the pelvis the ischiatic artery sends, to the pos- 
terior part of the ilio-femoral articulation, branches which anastomose 
with the circumflex arteries. It afterwards goes backward, toward 
the gluteus maximus muscle, into which it penetrates from within 
outward, and within which it is almost entirely distributed. 

It often gives off the middle hemorrhoidal, the uterine, the vaginal, . 
and the vesical arteries, especially when it arises by a long trunk, in 
common with the internal pudic artery. 

It not unfrequently gives off an inferior lateral sacral artery when 
tbe usual artery of this name does not descend very low, andis unu- 
sually small. 

It constantly anastomoses by large branches, above, with the ischi- 
atie artery, and with the circumflex arteries below, around the coxo- 
femoral articulation of the large trochanter. 


VI. INTERNAL PUDIC ARTERY, 


$ 1482. The internal pudic artery (A. pudenda, interna, s. communis, 
8. circumflera, s. pudica pelviena, s. hemorrhoidea externa) descends 
into the pelvis, directly before the ischiatic artery, which is generally 
larger than it, and when it is not given offin this place or even after- 
ward by the latter, emerges with it from the cavity of the pelvis, be- 
tween the pyriformis muscle and the large sacro-sciatie ligament, be- 
tween the latter and the small sacro-sciatie ligament, afterward re- 
enters the pelvis, where it continues to the symphysis pubis, descends 
along the posterior edge of the descending branch of the ischium, on Ir 
_ itsinternal face, to the tuberosity of the ischium, then reascends, l- 
ways on the inner side of the bone, along its ascending branch and 2a 
_ the descending branch of the pubis, between the obturator internus 
and the levator ani muscles, and having come above the symphysis 
_ pubis, terminates in the external organs of generation. Sa 
_  Thus the pudie artery usually emerges from the pelvisthrough the 
_ seiatic notch, and re-enters it between the two sacro-sciaticligamentts 
to leave it a second time below the symphysis pubis; but not unfre- » 
| quently, especially in the male, it always continues in the cavityof 
the pelvis, and then, proceeding on the lower and lateral portion ofthe 
bladder, it goes forward, across the upper part of the prostate gland, 
where Burns remarks it may be wounded in tbe operation of lithotomy, 
je particularly when the summit of the prostate gland is cut. 
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It often gives off within the pelvis one or several vesical arteries, 
the middle hemorrhoidal, th.e vaginal, or the uterine, and even the ob- 
turator arteries. It also sends smaller branches to the internal parts 
of the genital and urinary apparatus. In its course along tbe descend- 
ing branch of the ischium, besides several small branches which go to 
the bone, to the obturator internus muscle, to the upper extremity of 
the flexor muscles of the thigh, to the lower part of the rectum, and 
to the sphincter ani, it gives off others also, of which’the principal are, 

ist. A considerable branch which goes outward, between the large 
trochanter and the ischium, divides into several branches, descends on 
theneck of the femur and thecapsule of the ilio-femoral artieulation,be- 
tween the obturator internus and extersus muscles, gives ramuscules 
to these muscles, and also to the quadratus femoris and to the gemelli 
muscles, and anastomoses with the eircumflex arteries. 

2nd. One or more rather large internal branches, which go to the 
inferior part of the rectum, also to the anus, and form the exiernul or 
inferior hemorrhoidal artery (A. hemorrhoidea externa, s. inferior). 

A little above the tuberosity of the ischium, the interual pudic 
artery divides into two branches, an internal transverse, and an ex- 
ternal anterior ascending branch. 

- The internal branch, the perineal artery (R. internus, s. transversus, 
s. superficialis, arteria perinea, s. transversa perinei) is smaller than 
the external. It goes inward and a little forward aloug the transversalis 
perinei muscle, usually between it and the skin, distributes brancheg 
to these parts, and also to the other muscles of the penis, and to 
the constrietor vagin& in the female; gives some branches to the 
lower part of the rectum, and to the sphincter ani, which are termed the 
external or inferior hemorrhoidal arteries (A. hemorrhoidales inferiores, 
s. extern@,)and sends others also to the skin of the perineum, labia 
pudenda, And scrotum. 

The external, anterior, superior, or deep branch ( R. anterior, .s supe- 
 rior, s. profundus, s. pudendus) is called the artery of the penis (4. 
penis) in the male, and the artery ofthe clitoris (A. clitoridea) in the 
female. When the internal pudic artery gives off considerable branches 
within the pelvis, this artery not unfrequently arises mostly from the 
other adjacent branches of the hypogastric artery, especially from the 
obturator artery, less frequently from the external iliac artery, parti- 
cularly from an external pudice artery, an anomaly which is indicated 

in the normal state by the more or less manifest anastomoses between 
_ the internal and the external pudic arteries. 

This artery is much larger in the male than the female on account 
of the greater proportional size of the parts, to which it is distributed, 

In both sexes it proceeds from below upward around tbe inner face 
of the pubis and ischium, between the bone and the corpus cavernosum 
of the penis and clitoris, and distributes branches to the vagina and = 

_ prostate gland, the labia pudenda, and the scrotum, finally to the eli- 

toris and the penis, which branches are arranged after the same type” 
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The branches which go to the prostate gland and the scrotum in 
the male, to the vagina and to the labia pudenda in the female, are 
given off the first, directly above the sciatie tuberosity. 

After these the trunk descends along the ischium and the pubis, 
covered by the erector penis (levator penis, clitoris), and thus comes 
into the triangular space below the symphysis pubis, where the roots 
of the corpus cavernosum of the penis in the male, and of the clitoris 
in the female unite, 

In both sexes, the artery then divides into two branches, the super- 
ficial and the deep branch. \ 

The superfieial or the dorsal branch, the dorsal artery ofthe penis or 
elitoris ( R. dorsalis, s. superficialis penis vel elitoridis), passes through 
the suspensory ligament. Itis very tortuous when the penis is not 
erected, and proceeds under the skin at the side of the synonymous 
artery of the opposite side, with which it sometimes unites, after a 
very short course, advances thus on the back of the penis, and gives 
branches to its skin and its fibrous membrane, and sends off others 
which descend iuto the scrotum. At the groove behind the glands it 
forms a crown around it, and finally penetrates into its substance. 

The deep branch or the cavernous artery (A. profunda, s. cavernousa 
penis, s. clitoridis) passes through the fibrous membrane of the corpus 
cavernosum of its side, thus penetrates into the substance of this body, 
and soon divides into several branches, These proceed from behind 
forward, along the penis, expandin the corpus cavernosum of both the 
penis and the urethra, and frequently anastomose with those of the 
opposite side. 

The two deep branches often unite in a single common trunk. 

Sometimes the internal pudic artery terminates much sooner than 
we have mentioned, in the transverse perineal artery, and tbe dorsal 
artery of the penis or clitoris arises wholly or in great part from the 
obturator artery. 


VII. UMBILICAL, ARTERY. 5 
$ 1483. The third artery of the anterior branch of the hypogastrie 
artery, the umbilical artery (A. umbilicalis), is before birth the contin- 
uation not only of the trunk of this artery, or even ofthe primitive 
iliac artery, but is larger than the hypogastrie and femoral arteries, 
and is the continuation of the aorta. 
At all periods of life the umbilical artery goes a little obliquely for- 
wi and inward, toward the upper part of the lateral wall of the 
bladder, to which it is attached by mucous tissue. Thence it proceeds 
‚along this wall, toward the posterior face of the anterior wall of the 
abdomen, and thus goes from behind forward and from below upward 
to the umbilicus, 
In the foetus it is open in its whole extent, but soon after birth it is 
gradually obliterated after kaving the umbilicus, so that finally it 
RRZ 
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affords a passage to the blood only in the part between its origin and 
the bladder, the rest of it being changed into a full and solid ligament, 
enveloped by a fold of the peritoneum, and which may be generally 
traced to the umbilicus. 

During fotal existence, the lower and anterior part of the umbilical 
artery which is convex, gives off not only the branches of the bypo- 
gastric artery, which we describe above, but also, first, the inferior 
vesical, then the vaginal, next the uterine, and finallyone or more 
superior vesical arteries, which generally are very distinet from each 
other. But asit is gradually obliterated, and as at the saıne time the 
lower extremities and their vessels are developed, these arteries ap- 
proach each other, and seem to be in part the upper arteries of the 
anterior branch of the hypogastrie artery. 

These branches arise n the following order, which we adopt, since 
in following it the arteries to be described, correspond from behind 
forward to those already mentioned. 


vIıll. VESICAL ARTERIES. 


$ 1484. The vesical arteries (A. vesicales) are distinguished into 
inferior and superior. 

The inferior are larger than the superior, and generally there is 
only one. They arise from the umbilical or from an anterior branch 
ol’ the hypogastrie artery, which is usually the internal pudic, or from 
the trunk of the hypogastric artery ; they go downward and forwartl 
to the lower and posterior part, and also to the neck of the bladder, 
the commencement of the urethra, to the prostate gland and to the 
vesicul® seminales in the male, and to the lewer part of the vagina in 
the female. 

The superior are generally smaller and more numerous; they always 
arise from the lower part of the umbilical artery, consequently from 
the most anterior part or from the extremity of the hypogastric artery, 
and go to the middle and superior part of the bladder. 


IX. MIDDLE HEMORRHOIDAL ARTERY. 


1485. The middle hemorrhoidal artery (A. hemorrhoidea media) 
often follows the inferior vesical artery frum below upward, and from 
behind forward ; but frequently also it arises lower than it, being even 
sometimes deficient, and is given off by the ischiatic or by theinternal 
pudie artery. Sometimes it arises from the upper or lower hemorr- 
hoidal arteries, with which it always anastomoses, and is distributed E f 
on the anterior face of the rectum and also on the posterior part of 
the bladder, where it communicates with the proper vesieal arteries. 2 
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X. VAGINAL ARTERIES, 


$ 1486. One or two vaginal arteries (A. vaginalis) usually follow 
the inferior vesical artery. But this artery is frequently deficient, 
and it is then replaced by the ramifications of the vesical, the hemor- 
rhoidal, or the uterine arteries. Sometimes also, even when it forms 
a distinet branch, it does not arise in the order mentioned, but comes 
from some one of the arteries of the anterior or of the posterior branch 
of the hypogastric artery. 

It goes forward, inward, and downward. Its branches are distri- 
buted to the inferior and middle regions of the lateral part of the 
bladder and of the vagina. 


XI. UTERINE ARTERY, 


$ 1487. The uterine artery (4. uterina) generally succeeds the va- 
‚ ginal artery, but it frequently varies from this order. It is however 
ı constant. 

It goes inward, toward the upper part of the vagina, to which it 
| gives off some branches, as well as to the bläadder; it then reascends 
!in the broad ligament along the lateral wall ofthe uterus. In its 
(eourse which is very tortuous, it gives off numerous ramifications 
‘which are also curved, to the anterior and posterior faces of the uterus. 
!Some of these ramifications are distributed on the surface and others 
in the substance of this organ. 

Its upper part expands by several branches in the folds of the peri- 
!toneum ; they go to the internal organs of generation, to the Fallo- 
Ipian tubes, and to the ovaries, where they frequently anastomose with 
the spermatic arteries. 

$ 1488. In man, the vessels which correspond to the uterine orthe 
\vaginal arteries are small secondary branches of the vesical and of the 
“external hemorrhoidal arteries. 


ARTICLE SECOND. 


EXTERNAL ILIAC ARTERY. 


38 1489. The external or anterior iliac artery (A. iliaca externa, s. 
anterior, s. cruralis iliaca, s. femoralis), from its origin, descends from 
within outward, on the inside of the psoas magnus muscle, sends nu- 
nerous small branches to this muscle, and also to the lower part of 
she iliacus muscle, 

It usually gives off, at a greater or less distance from the crural 
two large brauches, the epigastrie artery, and the circumflex 
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iliac artery, which are very important in a pathological and surgical 
point of view on account of inguinal and crural hernias. 

The first usually arises a little and sometimes much higher than the 
second, and even above thecrural arch ; besides, it always comes from 
the inside of the iliac artery, while the other constantly arises from 
its outside. 


I. EPIGASTRIC ARTERY,. 


$ 1490. The epigastric artery (A. epigastrica) israrely a branch of 
the common or deep crural artery,* but it often arises by a trunk, in 
common with the obturator artery, so that we may considerit as 
giving off this latterf (1476), although, for all this, its origin is not 
necessarily displaced and carried higher than usual it is often given 
off sometimes higher and sometimes lower from the external liliac 
artery, so that the place where it arises varies to the extent 
of two inches, although the obturator artery, is not necessarily 
one of its branches.} 'T'hus we may consider erroneous the opinion of 
‚Hesselbach, who asserts that this artery varies in its origin and in its 
course,$ and also that of Mayor,|| who, like Burns, asserts that it 
always arises directly below the crural arch., The latter case.exists 
very seldom, for the epigastric artery almost always arises above Pou- 
part’s ligament. On the contrary, the place where it detaches itself 
from the external iliac artery varies much, although it never comes 
from any other vessel.(| Ithowever generally arises directly above the 
crural arch,** and its origin is normal when situated one inch or even 
two inches above this arch. FF 


* Monro, Morbid anatomy of the human gullet, Edinburgh, 1811, p. 426. 

+ At least we have never found in this case thatthe epigastrie was a branch of 
the obturator artery, although we have often seen both arise by a common trunk, 
and have now several casesofthe anomaly before us. Hesselbach, (Ueber den Or- 
prung und das Fortschreiten der Leisten-und Schenkelbrüche, Wurtsburg, p. 17) 
and Bekkers, /oc. ciZ., p. 315), mentions in fact one casewhere the epigastric arose 
from theobturator artery. But it isevidently wrong, as it follows from the descrip- 
tion of this anomaly given by the former, in saying that the obturator artery came 
from the inside ofthe erural morethan an inch above the crural arch ; since it'fol- 
lows from it wesay thatthe common trunk arose, asis commonlyseen in this case, 
from the external iliac, and not from the internal iliac, or hypogastric artery, as 
would bethe case provided the expressionsof Hesselbach were correct. This ano- 
maly however may sometimes occur. Monro (Zoe, cit., p. 427) seems to have ob- 
served it, for he ‚says that in one preparation before him the epigastric arose 
from the obturator artery, and afterwards went upward and inward, toward the’ 
rectus abdominus muscle. f 

+ Which en Beemie 0 think necessary. 

Hesselbach, Zoe. cit.. p. 17-52. i 5 

| Mayor, Beschreibung der Blutgefasse des menschlichen Körpers. p. 206. 

«| Mönro is very correct ın saying (loc. cil., P- 254) that the epigastric artery 

ries much in its origin. R : 
ar As has been Korreötiy stated by Bichat (loc. cit,, p,31l) and Murray, (loc» 
cit.,p. 89). ; 
++ Outlines, p. 354. 
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When the epigastrie artery arises unusually high it descends near 
the crural arch, sometimes very low, even below thisarch, and always 
passes behind the commencement of the spermatic cord, above the 
inguinal ring, so thatitis situated on the inside of this cord. ‚There it 
suddenly curves and reascends vertically on the posterior face of the 
reetus abdominis muscle, first between this muscle and the perito- 
neum, then between it and the posterior layer of the sheath. 

Soon after it is reflected around the spermatic cord, it gives off, 
directly above the inguinal ring, a constant branch, which divides into 
two branches ; one goes downward and backward and anastomoses 
with the iliac artery, the other is transverse and goes inward, pro- 
ceeds along the horizontal branch of the pubis, behind the inguinal 
ring, and communicates with that of the opposite side. It alse sends 
to the spermatic cord or to the round ligament of the uterus, some 
ramifications which penetrate to the scrotum and the labia pudenda, 
and anastomose below with the spermatic arteries, and above with 

| the uterine arteries in the female. These ramifications, which go to 
the spermatic cord and to the round ligament of the uterus, sometimes 
(come from the trunk of the external iliac, even above the epigastric 
‘artery, when the latter arises lower than usual. This arrangement 
teoincides with the very high origin of the spermatic arteries notwith- 
‘standing the sloping situation of the testicles anll of the ovaries, since 
fit manifestly depends on the spermatic cord being situated at first 
Fhigher and more internally. 

The trunk of the epigastric artery divides below into two branches, 
fthe external, which is generally the larger, and the internal, the 
ssmaller; it then ascends on the posterior face and in the substance of 
he rectus abdominis muscle, sends off several branches outwardly, one 
which is frequently larger than the others, in the internal part of 
the broad abdominal muscles, gives branches to these, the recti, and 
to the pyramidales muscles, and to the peritoneum, and terminates 
snear the centre Of the abdomen, by anastomosing with the branches 
of the external thoracic, the inferior intercostal, and the internal 
nammary arteries. i 

The epigastric artery is situated on the outside of the tumor in in- 
sernal inguinal hernia, and on the inside in external inguinal hernia ; 
0 that in the former case it is wounded when the incision is carried 
yutward and in the latter case when the bistory is directed inward. It 
's rarely so far distant from the inside that it is raised with the um- 
ilical artery or with the remnant of this vessel, and consequently pro- 
eeds on the inside of the tumor, even in an internal inguinal hernia.* 
“n erural hernia it is usually found outward, so that we run the risk 
f opening it when we cut in this direction. It is however difficult to 
‚ound it when it does not arise lower than usual, while this is easy 
When it comes from the crural artery, in which case it sometimes 





* Bekkers, /oc, cit. p. 316, 
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ascends on the outside of the inguinal ring, sometimes passes before 
this opening to go to its inside ; it may.also be divided, when, although 
it does not arise lower than usual, it descends first superficially and 
esumes its situation afterward to go toward the umbilicus. 1 
$ 1491. Sometimes a considerable branch arises from the inside of 
the iliac artery, below this artery, the following, or finally the crural 
arch. This is half as large as the epigastric artery, and ascends out- 
side ofthe inguinal ring, between the external face of the obliquus ab- 
R dominis muscle and the skin, gives branches to this muscle, partieu- 
larly to the integuments, extends to the umbilical region, anastomoses 
below with the epigastric artery, and may be considered as the second 
epigastric artery. When this branch exists, it is also found on the 
outside of the tumor in an external inguinal hernia, and it is wounded 
if the bistory is carried in that direction, 



















11. CIRCUMFLEX ILIAC ARTERY. 


$ 1491. The circumflex or anterior iliac artery (A. abdominalis, 3. 
circumflexa iliaca externa, s.iliaca externa minor, s. epigastrica externa) 
usually arises on the outside of the iliac artery, opposite the epigastrice 
artery, which is generally a little larger than it. As however itis 
more eonstant in its origin than the latter, it. is not unfrequently 
placed more or less below it. It frequently comes from above the tpi- ) 
gastric artery, although the latter arises at its usual place. Insome 
subjects it even arises from the crural artery, directly below the crural 
arch, but always at least from its outside. It goes directly outward 
and upward toward the iliac crest, frequently sends branches to the j 
tensor fasci® late and sartorius muscles, always gives them to the 
iliacus muscle, and following the direction of the crest of the ilium, 
proceeds from before backward and from within outward, in the lower 
and middle part of the broad abdominal muscles between which its 
principal branches penetrate. The latter anastomose with the ileo- 
lumbar and epigastrie arteries. Others, which go outward, toward 
the great trochanter and tbe sartorius muscle which they accompany, i 
communicate with the ramifications of the crural artery. Ri: 

This artery is not unfrequently divided into two trunks, one of 
which generally arises a little below the epigastric artery. En} 

The external branch is generally much larger than the other, but 
sometimes becomes a small branch, while the principal branches ol 
the artery go obliquely inward and upward, In this case, when one 
or more of these branches are considerably large, the operation 
paracentesis might give rise to a formidable hemorrhage,* 5 


ng 


* Ramsay, Account of some uncommon muscles and vessels inthe Edinb.n d 
and surg.journ., vol. viii. p.282, tab. 1, fig. 1, 
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ARTICLE THIRD. 


CRURAL ARTERY. 


$ 1493. The external iliac artery after emerging from the crura/ 
arch, under the centre of which it passes, is called the cruralor femora 
artery (A. cruralis, s. femoralis communis, s. cruralis inguinalis, s. crur 
ri-inguinalis). It is situated in this place on the neck of the femur, 
almost directly below the skin, covered only bythefascia lata aponeu- 
rosis, the fat, and the lymphatic glands of this region over the vein 
which accompanies it, and occupies nearly the centre of the space be- 
tween the symphysis pubis and the anterior and superior spine of the 
ilium, between the adductor muscles of the thigh on one side, the 
rectus anticus and the sartorius muscles on the other. 

Beside the small inconstant ramifications which it distributes to the 
skin, to the muscles, and to the lymphatic glands of this region, it 
gives off, sometimes higher and sometimes lower from its inside, one, 
two, and even three external pudic, scrotal, or vulvar arteries, the upper, 
the lower, and the lowest (A. pudenda@ extern@ superior, inferior et in- 

‚ fima, s. tertia). 

These arteries which proceed directly under the skin, go from with- 
out inwardin the integuments and the fat of the pubis and of the lower 
part of the abdomen, the inguinal glands, the scrotum, and the labia 
pudenda, where they form the anterior scrotal and labial arteries (A.. . 

 Scrotales et labiales anteriores). To this is referred the second epigas- 
‚ trie artery mentioned above. 

$ 1494. The crural artery has not always the same extent. Its 
‚ length is principally determined by the origin of the deep femoral ar- 
 tery, which always arises from its posterior and inner side, so as to be 
covered byit. This branch is generally given off from the trunk one 
(or two inches below the crural arch, rarely higher,* but sometimes 
(also it arises directly below the arch or even, which is always very 
\rare, above it. On these differences depend also those in the size of 
the superficial and deep crural arteries or of the continuation of the 
trunk. When the crural artery arises very high it is usually much 
ärger than common, nearly equal to the superficial in size, and then it 
Ifrequently gives off the upper branches of the latter, particularly the 
“external pudie arteries, but more frequently still the eircumflex arte- 
ries, which we shall mention directly. Sometimes the latter, and the 


Ödeep crural artery arise from a common trunk and at the same place, 


* Burns has alreadv eorrected the error made by Bell, who asserted that this 
ion usually occurred fourinches above the crural arch. 
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I. DEEP CRURAL ARTERY. 


$ 1495. The deep crural artery (A. cruralis, s. femoralis profunda)) 
gives off frequently, not far from its origin, two branches called the 
circumflex arteries of the thigh (A. circumflere Femoris), which are 
distinguished into external and internal. This however is not always 
the case. Sometimes, but very rarely, these two arteries (more fre- 
quently one of them, particularly the internal, and very rarely the ex- 
ternal) arise from the common crural or even from the superficial 
erural artery, below the origin of the deep femoral artery. 


I. CIRCUMFLEX ARTERIES. 


& 1496. The internal circumflex artery (A. circumflexa femoris in- 
terna) generally arises higher than the external. Its origin is some- 
times two or three inches above that of the latter ; hence it comes 
more frequently than the other from the common crural artery, direetly 
below the crural arch and the epigastrie artery higher even than the 
three external pudic arteries, and itis thus sometimes given off bythe 
external iliac artery. It generally comes from the inside, but in some 
subjects from the outside of the common erural artery. In this case it 
gives one or more branches, which go outward and upward, into 
inguinal glands, the iliacus and the sartorius muscles, and anastomose 
with those which arise from the crural artery. The trunk goes in- 
ward. passing in the second case below the crural artery, and at the 
same time descending.a little wben not unusually high. It gives 
branches to the lower part of the psoas iliacus, the pectineus, to the 
short and long adductor muscles, afterward goes deeply inward and 
backward, below the pectineus muscle, and immediately around the 
neck of the femur, and divides behind the pectineus into two branches, 
a superior or anterior and an inferior or posterior. 

The superior is smaller and soon subdivides into two branches; the 4 
external and smaller is called the artery of the cotyloid cavıty (A. ace- 
tabuli) ; it.goes to the capsular ligament and to all parts of the arti- # 
culation, turns on the head of the femur, anastomoses by a large ra- “ ai 
muscule with the obturator artery, and distributes branches to the “ 
obturator externus muscle. The internul is larger, passes behind the 
adductor longus and brevis, and is expanded in the upper part ofthe 
adductor magnus muscle. = 

‘The inferior branch is much larger than the preceding, and is the 
continuation of the trunk. It descends backward, behind the adductor' E 
magnus muscle, is distributed principally to the gracilis muscle, the 
three long flexors of the leg, the long head of the biceps femoris, the” 
semimembranosus and the semitendinosus, and finally becoming some- 
times one, sometimes two branches, called the trochanterian, which” 
are distinguished into an upper and lower (R. trochantericus superior e& 
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\ inferior), it is reflected from before backward, on the inner part of the 
‘ femur, tben outward and upward, to arrive at the great trochanter, 
\ ascends before the gemelli and quadratus femoris muscles, between 
| themand the obturator externus muscle, gives branches to these mus- 
ı eles, and also to the tendon of the obturator internus and piriformis, 
ıand anastomoses with the external circumflex, the gluteal, the ischi- 
tatic the inferior hemorrhoidal, and the obturator arteries. his in- 
Iferior brauch is sometimes smaller, and is distributed only to a por- 
ition of the adductor magnus and to the gracilis muscles; all the other 
tramifications, especially the anastomotic, arising from the superior. 
Beside the anastomoses between the external and theinternal eir- 

tcumflex arteries at the posterior part of the thigh, these two arteries 
ljooften unite by a very large transverse branch on the anterior face of 
tthe bone, which, added to their communication with the crural artery, 
ecompletes the circle of anastomosis, 
By all these anastomoses the internal circumflex artery is the 
Ipprincipäl channel through which the blood comes to the lower extre- 
mity when the external iliac artery is tied. It is consequently one of 
tthose vessels which are considerably dilated after this operation.* 
$ 1497. The external circumflex artery (A. circumflexa femoris ex- 
'erna) arises still more frequently than the preceding, although not 
ılways from the outside of the deep crural artery. It comes some- 
iimes from the place where this latter is given off from the common 
emoral artery, and sometimes much lower. 

It goes obliquely outward, turning on the anterior face of the femur, 
Wirectly on the upper part of the crurzeus muscle, gives small branches 
0) the lower extremity of the iliacus muscle, and soon divides into an 
cending and a descending branch. 

The descendiny branch which arises sometimes wholly, sometimes 
artially, from the superficial or from the deep femoral artery, gives 
amuscules to almost all the outer part of the triceps extensor, also 
»» a small portion of the rectus femoris muscle, and sends upward, 
cross this muscle, a transverse vessel which goes to the large tro- 
aanter, penetrates into its substance, and forms a net-work on its 
arface by anastomosing with the ramifications ofthe internal circum- 
ex artery. 
The ascending branch penetrates from before backward and from 
Nithin outward, principally into the gluteus medius muscle, passes 
)ove the great trochanter, and anastomoses in this place with the 
fternal circumflex, the gluteal, and the ischiatic arteries. 

These anastomoses are also very much dilated when the external 
‚ac artery is tied. 























IL, PERFORATING ARTERIES,. 


is 1498. The deep femoral artery after giving offthe circumflex 
eries goes backward, inward, and downward, so that it descends 
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on the inside of the femur, between the vastusinternus externally, the 
adductor longus and brevis internally, and the superficial femoral 
artery forward. In this course it generally gives off some anterior 
and several posterior branches ; the latter are larger and more constant, 

The anterior generally arise very high from the outer and inner 
sides of the artery. Sometimes there is only one and sometimes we 
find several on each side. The external goes to the vastus internus 
and penetrate also to the crurales muscle. The iniernal go to the 
adductor magnus and adductor brevis muscles, and, passing between 
these two muscles, arrive at the upper and middle part of the gracilis 
internus muscle, of which they are the principal nutritious vessels. 

Properly speaking, the trunk of the deep femoral artery divides to 
give rise to the posterior. branches, since it penetrates much farther 
back, to the posterior part of the thigh behind the femur. 

These branches have been termed the perforating arteries (A. femo- 
ris perforantes), because they pass through the adductor magnus 
muscle to the parts behind it. 

They vary in number from one to five ; for sometimes the whole 
trunk, or at least that part from which the perforating arteries gene- 
rally arise, goes backward, after passing through the summit of the 
adductor magnus muscle, and then descends behind this muscle, while 
in other cases it proceeds before it, and gradually gives off branches, 
which pass thorugh it to arrive at the posterior part of the thigh. 
This difference is sometimes observed in the two lower. ‚extremitigs 2 
the same subject. 

The superior or first perforating artery commonly divides into wol # 
branches, an upper which ascends, and a lower which descends. ER 

The superior branch ascends toward and around the great trochan 2. 
ter, on which it anastomoses with the ramifications of the external 
circumflex artery, and penetrates into the lower part of tbe gluteus” 
maximus muscle, where it communicates with the gluteal artery. 

The inferior branch turns around the femur forward and outward 
it is distributed to the vastus externus and to the rectus, and to the 
long head of the biceps muscles. It also gives off the nufritious artery 
of the femur (A. nutritia ossis femoris). { 

The second and third perforating arteries sometimes arise opposite 
each other, one from the outside the other from the inside of the 
femoral artery. The external goes to the triceps extensor muscle, 
the internal is distributed to the biceps, the semitendinosus, and the 
semimembranosus muscles. b: 

Sometimes we find also two other perforating arteries, an external 
and an internal, which are distributed in the same manner. 

In some subjects the upper branch, then unusually large, is Ü 
only one which passes through the adductor magnus muscle. 
divides into two branches, an ascending which gives all the inten 
ramifications to the flexor muscles; the inferior is larger, and gi' 
off all the external ramifications except the first. The latter is L 



































ANGEIOLOGY. 471 


ı visible externally, but directly where the adductor :magnus muscle 
is inserted it passes through this muscle to empty itself from within 
ı outward, in the vastus externus and the rectus femoris muscles. 

The sciatic nerve also receives considerable branches from the per- 
| forating arteries. 

A large branch, the anterior extremity of the trunk of the deep 
| femoral artery, always descends before the adductor magnus muscle, 
| between it tbe adductor longus and brevis museles distribute 
' branches to these muscles, and near the centre of the thigh give off 
‘the inferior nutritious artery of this bone, 

Many of these branches, especially the lower, sometimes arise from 
!the superficial, and not from the deep femoral arterıy. They all anas- 
!tomose with each other. Farther, the superior, as we have already 
“observed, communicate with the external femoral and the gluteal 
tarteries. The lower and the middle are connected by large anasto- 
imosing branches with recurrent branches, which arise from the lower 
| part of the superficial femoral and the popliteal arteries. 

Thus when the common or superficial artery is obliterated to a 
I greater or less extent, the perforating branches of the deep femoral 
tartery, and generally all its ramifications, are very much dilated, 
}larger even than the trunk, as is proved by the observations of Des- 
«champs,* Dupuytren,+ and Astley Cooper.t 

The deep femoral artery supplies the blood to most of the muscles 
«of the thigh, to almost all the skin of this extremity, and to its bone; 
lit also gives origin to the accessory vessels for the circulation of the 
!blood in the lower extremity. 


II. SUPERFICIAL FEMORAL ARTERY. 


 $ 1499. The superficial femoral artery (A. femoralis superficialis, s. 
teruralis femoralis, s. cruri-femoralis, s. femoro-tibialis), after the origin 
of the deep, penetrates a little farther between the vastus internus on 
‘one side and the adductor longus and brevis on the other, passes 
Vbelow the sartorius to arrive at the inner side of the thigh, proceeds 
before the adductor muscles to the commencement of the lower fourth 
of the thigh, enters in this place the tendon of the adduetor magnus 
muscle, and thus comes on the posterior face of the limb, where it is 
called the popliteal artery. 

In its course it gives off branches, of which the principal are the 
hternal and the external; but it also sends off anterior and particu- 
‚larly posterior branches, especially at its lower part. 

_ The internal branches are distributed in the adductor, the gracilis, 

the sartorius muscles, 


* Obsern. anat. faites sur um sujrl opere suivant le yrorcdd de Hunter, d’un 
andurysme de Vartire poplitde ; in the Mem. pres. a ’Instit., 1805, vol. i, p. 251. 
5 Diet of. a hab on DBMCh che Operation for paplitea! andurtem T.4 
ctim of n on the alion for eal aneur hr. 
been performed, in the Med. chir. trans, vol. ii. p. oe 
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The external are distributed in the latter to the rectus, and partieu- 
larly to the vastus internus; the deep pass behind the femur, and go 
to the vastus externus. 

The anterior distribute blood to the sartorius muscle and to the 
skin, to which also go some ramifications of the other branches. 

The posterior go to the vastus internus, but particularly to the lower 
part of all the flexors of the leg, and as they turn around the femur, 
they also penetrate into the vastus externus and extend to the skin. 
They anastomose by large branches above with the perforating arte- 
zies, below with the superior and inferior articular arteries. 

The superficial femoral artery deserves its name, because, during 
its whole course, it is situated near the skin It is covered for a short 
distance by the sartorius muscle which crosses it. We may then 
easily find it in operations. The place where itis exposed in Hunter’s 
operation for aneurism is directly below the lower edge of the sar- 
torius muscle at the inner part of the anterior side of the thigh.* 
The objection tbat when we-operate in this place the articular arte- 
ries are lost and the circulation cannot continue is unfounded,t since 
when the superficial femoral artery’is entirely obliterated, the anasto- 
moses of the branches of the deep femoral artery with the lower 
branches of the superficial, and with those of the popliteal artery, 

"supply channels which are large even in the normal state, and through 
which the blood may pass from the branches of the deep femoral into 
the .articular arteries, and into all the parts below the ligature. 


III. POPLITEAL ARTERY. 


$ 1500. The popliteal artery (A. poplitza, s. eruri-poplitea, 5. 
femoro-poplitea) is the lowest portion of the femoral artery, and 
descends into the calf of the leg, inclining a little from within outward; 
it extends from the beginning of the lower fourth of the femur to the 
summit of the upper fifth of the leg. Sometimes it’is much longer, 
because the superficial femoral artery penetrates the adductor magnus 4 
higher, and also divides a little higher. J 

It is separated at its upper part from the femur, and from the pos- 
terior face of the capsular ligament of the femoro-tibial articulation 
at its central part, by an abundance of fat and cellular tissue, The 
tibialis posticus muscle separates it below from the tibia. A 

Behind, it is separated at its upper part from the skin by the sciatie 
nerve and the popliteal vein, by fat and by mucous tissue ; in itslower 
part, by the muscles of the calf of the leg, and the plantaris muscle. 1 

Above, it is separated by abundance of fat and cellular tissue, ouß- i 


+4 


ward from the biceps femoris muscle, and inward from the semitendi- 


* Home, An account of Hunter’s method of performing the operation 
the cure of popliteal aneurism, in the T'rans. of anass. for Ihe u! 60 
and surg. knowl., vol.i. no,4. Additional cases, &c. ibid, vol. ii. no. 19, 

t Descliamps, loc, cit., vol.i. p. 254. 
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nosus and the semimembranosus muscles. The two upper heads of 
the triceps extensor muscle closely envelop it at its lower part. It is 
then looser and also nearer the bone above and below, but is every 
' where surrounded with an abundance of fat and cellular tissue. This 
‘ eircumstance, added to the prominence of the flexor muscles of the 
| tibia and of the fibula, renders it difficult to fix it and to compress it. 
$ 1501. Beside certain inconstant branches which, when it passes 
through the tendon of the adductor magnus muscle higher than usual, 
‘appear near its origin, on the posterior face of the thigh, it gives off, 
ist. From its upper part or cerural portion, particularly from the 
| posterior and inner side of this portion, several branches, which go to 
the lower part of the flexor muscles of the tibia. 
2nd. Lower down three superior artieular arteries (A. s. rami arti- 
(eulares superiores), which are distinguished into internal, external, 
“and middle, which sometimes, even usually, all, or at least two, arise 
"by a common trunk from the anterior side of the popliteal artery. 
$Some .of these arteries are double in some subjects, then only one is 
detached from the trunk before the other, and the superior anasto- 
smoses with the muscular branches mentioned before. T'he interna 
sand external are usually larger than the middle. 
$ 1502. The external superior articular artery (A. articularis genu 
ssuperior externa) rests directly on the tibia, and passes between this 
&bone and the common tendon of the biceps muscle, usually goes from 
Ibelow upward, but always from behind forward and from within out- 
vward, and gives off, in its course, ramifications to the inferior belly of 
tthe biceps muscle, also to the lower part of the vastus externus, is dis- 
ftributed on the outer condyle of the femur, penetrates into the arti- 
eular capsule, gives branches to all the ligaments of the knee, and 
mmunicates by a very large anastomosing branch which proceeds 
sacross to the anterior face of the femoro-tibial articulation, on the 
Ommon tendon of the extensors of the thigh, on one hand, both on 
be side and forward with the ascending branches of the external 
hferior articular artery on the other, on the median line and forward, 
th a similar branch of the internal superior articular artery. 
$ 1503. The internal superior articular artery (A. articularis genu 
/uperior interna) varies more than the external and the middle in 
spect to its origin, for it not only forms a distinet trunk much more 
uently than the latter, but it also not unfrequen]y, in fact almost 
ormally, arises very high, as it sometimes comes from the superficial 
moral artery, and then descends along the inner edge of the vastus 
nternus muscle, to which it distributes ramifications. - In this case, 
find at the most normal place of its origin a small artery, which 
sometimes a branch of a common trunk of the articular arteries, 
nd sometimes arises directly from the popliteal artery, and anasto- 
0ses with the superior internal articular artery. When the origin 
the latter is placed low, it goes a little from above downward, like 
external, before it proceeds inward and forward, It divides into 
s52 
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one or several muscular branches, which go to the lower part of the 
vastus internus muscle ; another median artery is situated lower, and 
passes behind this muscle and the common tendon of the extensors of 
the thigh, goes into the inner condyle of the femur and to the inner 
part of the ligamentsoftheknee;; finally, athird, which is superfieial ; 
this proceeds on the anterior face of the femoro-tibial articulation, 
directly under the skin, anastomoses below with the branches of the 
internal inferior articular artery, and outwardly and transversely with 
the transverse branch of the external superior articular artery. 

Both the external and the internal superior articular arteries give 
oft considerable and recurrent branches, which communicate with the 
branches of the deep and superficial femoral arteries, 

$ 1504. The middle articular artery (A. articularis genu media 
azygos) very rarely forms a distinet trunk, and is generally given off 
by the external superior articular artery. It goesforward and down- 
ward, penetrates from behind forward between the two condyles of the 
femur, and is distributed near the centre of the knee, in the femoro- 
tibial articulation, to the crucial ligaments, to the articular fat, to-the 
posterior and middle part of the capsular ligament, and anastomoses 
with the branches of the inferior and also of the other two superior 
articular arteries. ) 

$ 1505. Some small external and internal ramifications arise from 
tbe middle and inferior part of the popliteal artery and of its crural 
portion ; these are not constant and go to the lower part of the flexor 
muscles ofthetibia and fibula, This portion then gives off the arteries 
of the gastrocnemii muscles and the interior articular arteries. — 

$ 1506. The arteries of ihe gastroenemii muscles (A. gemell@) usu- 
ally arise, at least in part, above the inferior articular arteries, and 
come from the posterior side of the popliteal artery. They are gene- 
rally two, an external and an internal, one for each ofthe two upper 
heads of the triceps sure musele. They rarely arise opposite each 
other. We frequently find also several other smaller gemell& arteries, 
which however do not always exist. These vessels furnish the blood 
to the plantaris muscle, which however sometimes receives a proper 
and distinct branch. j 

$ 1507. The inferior articular arteries (A. articulares genu inferiores” 
externa et interna) are usually two, an erternal and an internal, iz 
generally form two distinct trunks. They arise from the anterior and 
lateral side of the popliteal artery, rarely at the same height. Some- 
times one and sometimes the other is higher. Generally they are of 
the same size. 

$ 1508. The external sends branches to the lower and middle hei 
ofthe triceps sure muscle. These branches however sometimes ari 
at least in part, from a special branch of the popliteal artery. 
artery then, passing directly above the external head of the tibia, bel 
the external lateral ligament of the knee, and on the capsular ligame 
of the articulation, goes thus from behind forward. In its course 
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‚ gives branches to the articular capsule, and anastomoses on one side 
by ascending lateral branches with the descending branches of the 

' external superior articular artery, on the other by a large transverse 
branch, which passes above the lower part of the anterior face of the 
tendon of the extensors of the thigh, below the patella, with a similar 
transverse branch from the internal inferior articular artery. 

8 1509. The internal usually proceeds a little downward, goes from 
beliind forward, and from without inward, below the internal head of 
the triceps sur muscle, directly surrounds the inner condyle of the 
tibia, gives numerous branches to the popliteus muscle, sends downward 

other branches, which anastomose on the internal face of the tibia with 
the recurrent branches of the posterior tibial artery, gives also others 

‘ which are larger and transverse, which communicate directlyabove the 

" insertion of the common tendon of the extensors of the thigh with the’ 
recurrent branches of the anterior tibial artery, and finally goesupward 

"and forward ‘on the external anterior face of theligament of the patella, 

‘ where it anastomoses by several ramifications with the internal supe- 

\rior and with the external inferior articular arteries. 

& 1510. Besides these two inferior articular arteries, we sometimes 
find a middle articular artery (A. articularis inferior media, s. azygos), 
‘which however arises oftener from tbe internal, and which penetrates 
!from behind forward in the femoro-tibial articulation, on the median 
line, between the two condyles of the tibia. 

The popliteal artery generally gives off no other branches than those 
\which have been described ; itis then the principal source of the anas- 
ftomotic articular branches, by which, from the communication esta- 
Iblished between the upper and the posterior branches of the deep 
Afemoral artery, or between the inferior and recurrent branches of the 
sarteries of the knee, the cireulation of the blood may continue regu- 
Harly in the leg, even when the superficial femoral and the popliteal 
sarteries are obliterated. Thus these vessels are very much dilated 
r an operation for popliteal aneurism, where the superficial femoral 
d the popliteal arteries are obliterated. 


ARTICLE FOURTH. 
ARTERIES OF THE LEG, 


$ 1511. The popliteal artery generally, after passing an inch with- 
ut giving off any branches except those which go from its lower part 
to the soleus or to the third head of the triceps sure muscle, divides 
bout an inch below the knee very rarely higher and opposite the ar- 

tion, into two branches, called the tibial arteries (A. tibiales, s. 
‚remiales, Barclay), Of these two branches, the posterior is the larger, 
d may be considered from its direction as the continuation of the 
nk, and is the common trunk of the posterior tihial and peroneal 
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arteries; the anterior is smaller, separates from the trunk, and is the 
anterior tibial artery. Tihe common posterior trunk is always larger 
than the anterior; sometimes it exceeds it greatly in size, in which 
case the latter #% arrested in the middle of the leg, and all the branches 
which it generally gives off then arise from the posterior tibial and from 
the peroneal artery. 

It sometimes divides very high. Thus, in a case observed by San- 
difort,* the crural artery divided directly below Poupart’s ligament. 
Portalf has also found it to divide higber than usual. Ramsayf has 
seen it bifurcate, not in fact above the knee, but at least above the 
popliteus muscle ; the anterior tibialartery passed before this muscle, 
between it and the tibia, and was there compressed by him. 


I. ANTERIOR TIBIAL ARTERY. 

8 1512. The anterior tibial artery (A. tibialis antica, s. rotularis)$ 
describes a slightly acute angle to go forward above the upper edge of 
the interosseous membrane. On the anterior face of the leg it divides 
into two branches, the smaller of which is the ascending or recurrent 
branch ; the other is the continuation of the trunk ; the latter descends 4 
on the anterior face of the limb, and is distributed on the tibial sidejof 
the leg and foot. 3 

$ 1513. The recurrent artery (A. recurrens) gives branches to the 
fibialis posticus muscle, and is situated directly on the outer face of the 
upper extremity of the tibia ; it proceeds from below upward, to be 
distributed partly in the head of the tibia, partly also to the external 
and lower part of the ligaments of the knee and the common tendon 
of the extensor muscles of the leg. It anastomoses with the inferior 
articular artery, and by means of it with the superior and likewise with 
the ramifications of the femoral artery. We must place it amongthe 
accessory vessels of the lower extremity. # 

$ 1514. The trunk of the anterior tibial artery descends on thean- 
terior face of the interosseous membrane, between the peroneus brevis. 
muscle, the extensor digitorum communis longus, and the extensor 
longus pollicis proprius, and is covered by the two latter. It gives” 
outward and inward numerous short and small branches, some of which 
are distributed in these muscles, while others pass through them tog0 
into the peronei muscles and even to the skin. 2 } 
PR 


* Obs. anat. path., book iv. h 97. The cruralarterydivides thereintoan anterior 

and posterior tibial artery, and we cannot adınit that there is any doubt in regas 

to its hish division into asuperficial and a deep crural artery, since Sandifort 

pressly says, thaton theleftside the division occurred asusual in the calfofthe 
+ Anat. med., vol. iv. p. 230. Be 
+ Account ofan unusual conformation of some muscles and vessels ; inthe Zdin 

Med. Journ., vol. viii.p: 283.—Barclay, loc. eit., p. 263. | x 
$ Wedescribe this artery first, although from its direction and its smallsize it 

El Me continuation of the trunk, because it corresponds to the radial artery im! 
stribution, 3 A 
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When the posterior tibial or the peroneal artery is unusually large, 
the anterior tibialartery terminates on the back of the foot or in the leg. 
Sometimes it does not exist as a separate trunk, and is replaced in the 
leg by the perforating branches of the posterior tibial artery and on the 
back of the foot by the peroneal artery. Im some subjects also it is 

 obliterated at the articulation of the foot, while above and below this, 
‚ part it admits the blood and is distributed as usual.* It generally 
\ furnishes the dorsal arteries of the foot and those of the large toe. 

Near the lower end of the leg, it gives off the two malleolar arteries 
I (A. malleolares), an external andaninternal, which vary much in their 
isize and place of origin. 

$ 1515. The external malleolar artery (A. malleolaris externa) often 

sarises a little higher than the internal, then descends from behind for- 
\ward between the tibia and the fibula, resting directly on these bones 
sand below the tendon of the peronei muscles, goes outward, expands 
son and in the external malleolus, frequently sends branches also to the 
sänterior part of the lower end of the tibia, gives ramifications to the 
sextensor hallucis brevis and abductor minimi digiti muscles, and anas- 
ttomoses by a large branch with the recurrent branches of the tarsal 
sartery on the anterior face of the articulation of the foot, and also with 
{the anterior branches of the peroneal artery on the outside of the os 
ecaleis. This branch is constant, but it varies in size, and when large 
fit partially or wholly gives off the dorsal artery of the foot. Sometimes 
it does not arise from the anterior tibial but from the peroneal artery, 
ben the latter is unusaally large. Itis rarely given off by the peroneal 
ery, and arises still less freguently from the posterior tibial artery. 
8 1516. The internal malleolar artery (A. malleolaris interna) usually 
ises a little below the preceding. It not unfrequently divides into 
everal branches, which are given off from the anterior tibial artery, 
ne on the tibia and the other on the tibio-tarsal articulation. 
It proceeds from without inward, under the tendons of the tibialis 
ticus and the extensor digitorum longus muscles, resting directly on 
etibia and in the second case on the capsular ligament, arrives at 
he internal malleolus, distributes branches to this eminence, to the 
apsule of the articulation of the foot, to the astragalus, and anasto- 
oses with the branches of the tarsal and posterior tibial arteries. 
Pe two internal malleolar arteries exist, they communicate with 
other, 
This artery also sometimes arises, but more rarely than the preced- 
from the peroneal or the posterior tibial artery. 
181517. After giving off the malleolar arteries, the trunk of thean- 
*rior tibial artery passes under the tendons of the extensor digitorum 
Smmunis longus, on the outside ofthe extensor hallucis proprius, and 
mes on the back ofthe foot, giving off right and left small branches, 























* This arrangement does not necessarily arise from the Juan formation ; it 
y, a8 Burns correctly remarks (or Barclay, loc. cit.,p. 293), beaccidentaland be 
ced by compression, This ought also to be admitted in the second case, 
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which go into the periosteum, the dorsal ligaments of the tarsus, and 
the tendons of the extensor and peroneus brevis muscles, In this place 
it is called the dorsalartery of the foot (A. pediea). The latter is rarely 
the continuation of the trunk of the peroneal or of the posterior tibial 
artery. 

$ 1518. Internal and external branches arise from the dorsal artery 
of the foot. The latter are more numerous, larger, and more constant 
than the internal. We observe two particularly, the tarsal and the 
metatarsal artery. ; 

The Zarsal artery (A. .tarsea) arises from the outside of the dorsal 
artery of the foot, sometimes higher and sometimes lower on the back 
of the foot, even above the lower extremity of the tibia,in which case 
the external malleolar artery is very small; this vessel is considerable, 
and its caliber almost equals that of the continnation of the trunk of 

‚the anterior tibial artery ; thus it would be more convenient toterın it 
the external tarsal artery (A. tarsea externa), in opposition to another 
branch which corresponds to the inside. 

This tarsal artery goes transversely outward on the astragalus’ and 
os caleis, gives branches to these bones and also to the external part 
of the ligaments of the tibio-tarsal articulation and to the tarsus, sends 
off toward the external malleolus a large branch which anastomoses |) 
with the external malleolar artery ($ 1515), communicates on the out- | 
side of the os calcis with the branches of the peroneal artery, gives off | 
forward other branches which unite to those of the metatarsal artery, 
penetrates to the cuboid bone, to the posterior extremity of the fifth 
metatarsal bone, anastomoses also with the external plantar artery on 
the outer edge of the foot, and distributes branches to the extensor 
digitorum brevis and to the abductor minimi digiti muscles. 

$ 1519. Next comes the metatarsal artery (A. metatarsea), which 
also arises from the outside of the dorsal artery of the foot, and varies 
so much in regard to its origin that it is sometimes a branch of the 
tarsal artery, and sometimes arises several inches distant from it, and 
from the dorsal artery of the foot, directly behind the anterior edge of 
the tarsus. 

It is generally smaller than the preceding. Its direction, like that, 
is from within outward, assuming a course more transverse as it arises 
farther forward, and is always situated below the extensor digitorum 
brevis musele. It is more or less evidently convex forward, and forms 
an arch, which is completed outwardly by the anastomosis constantly 
existing between itand the tarsal artery. This arch, on the outer edge 
of the tarsus, is changed by the smaller but constant branches of the 
tarsal artery into a vascular net-work, which covers most of the back 
of the foot. When this artery arises far backward, we usually find a 
second, which is smaller and proceeds on the anterior edge ofthe dorsal 
face of the tarsus, and which communicate with the posterior by very 
analogous longitudinal branches, which correspond in number and situ- 
ation to the three external interosseous spaces. This second artery 
is not so much a branch of the dorsal artery of the foot as the result 
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of anastomoses between these longitudinal branches and the dorsal 
' interosseous arteries. 

Sometimes there are even three metatarsal arteries; a third existing 
| between the two we have mentioned. 

A transverse arch, the convexity of which looks forward, con- 
‘ stantly forms on the anterior part of the dorsal face of the tarsus or 
‘on the posterior part of the metatarsus. This arch contributes more 
‘or less but constantly with the posterior perforating arteries given off 
| by the inferior tibial artery to form the dorsal interosseous arteries (A. 
ı interosse@ dorsales). 

This vascular net-work is termed the dorsal arch of the tarsus (A. 
(dorsalis tarseus). It varies much in extent aud complexity. 

A dorsal interosseous artery proceeds in each space between two 
ımetatarsal bones. These arteries are always very large and some- 
itimes of an enormous caliber. They are four in number ; but the first 
‘or the most internal, comprised between the first and second meta- 
ttarsal bones, is considered as the continuation of the trunk and is 
called very improperly the external dorsal artery of the large toe (A. 
Khallueis dorsalis. 

All these dorsal interosseous arteries are similar in the following 
trespects :—— 

1st, They anastomose by their posterior extremity with the posterior 
}perforating arteries. 

. 2nd. They communicate with the anterior perforating arteries by 
ttheir anterior extremity, between the bases of the first phalanges of the 
ttoes. 

 3rd, They give off, outward and inward, branches, by which they 
tanastomose with each other on the back of the tarsus, and which are 
“distributed in the external interosseous museles, the bones of the meta- 
ttarsus, tbe abductor pollieis longus, and the skin ofthe dorsal face of 
tthe tarsus and of thetoes. The branches which go to the toes, each 
«of which receives at least two, the fibial and the peroneal, are called 
üthe dorsal arteries of the toes (A. digitales dorsales tibiales et perone@). 
These superior interosseous arteries sometimes divide anteriörly into 
vo branches, the tibial Bau the peroneal, each of which always goes 
9 a different toe. 

From the outer part of the tarsal arch abranch usually arises, which 
is also connected with the superior interosseous arteries, but which goes 
to the abductor minimi digiti muscle, and sometimes arises from the 


7 ourth interosseous artery, or, according to the usual way of number- 
H Ming them, from the third. This last also most generally gives off another 
il % 


branch to the fibular side of the little toe, the dorsal peroneal branch 
of this appendage, while itself gives off the Jorsal tibial branch, 

' Sometimes but rarely the second superior interosseous artery, gene- 
ally called the first, does not arise from the metatarsal artery, but 
om the continuation of the trunk of the dorsal artery of the foot, 
ad then the latter corresponds more than usual to the middle of the 
dorsal face of the tarsus, 































81520. The internal branches of the dorsal artery of the foot are 
smaller than the external. They are generally as numerous, but usually 
tbere is only one very large. That arises about the centre of the 
tarsus, a little before the anterior extremity of the astragalus. It is 
well called the internal tarsal artery (A. tarsea interna). 

This artery proceeds obliquely from without inward and from be- 
bind forward, distributes branches to the internal half of the bones of 
the tarsus and also to the first metatarsal bone, to part of the exten- 
sor digitorum brevis and of the abductor pollicis pedis, and anasto- 
moses with the dorsal artery of the back of the foot on the dorsal face 
of the tarsus, with the firstinterosseous artery, with the internal plan- 
tar artery on the inner edge of the foot, finally with the internal 
malleolar artery, and thus contributes to form the dorsal arch of the 
tarsus. 

$ 1521. The trunk of the dorsal artery of the foot divides, between 
the posterior extremities of the first and second metatarsal bones, into 
two branches: one is the continuation of the trunk, the first metatarsal 
artery, usually termed the dorsal artery of the great toe (A. dorsalis 
hallucis) ; the second, the deep anastomosing branch (R. anastomoticus 
profundus), passes directly to the sole of tbe foot, between the two 
bones, and forms with the external plantar artery the deep plantar arch 
(A. plantaris profundus), whence arise most of the plantar arteries of 
the toes (A. digitales plantares). 

The dorsal artery of the large toe usually proceeds from behind or- 
ward on the back of the foot, along the external edge of the toe, and 
there divides into two branches, which become, one the common dorsal ° 
artery of the large toe, the other the dorsal tibial branch of the second 
toe. ’ 

It anastomoses most generally either atits place of origin or byone 
of its two branches with the plantar artery of the large toe. 
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II. POßTERIOR TIBIO-PERONEAL ARTERY. 


$ 1522. The common trunk of the posterior tibial and peroneal artery, 
called also the fibio-peroneal artery, or simply the posterior tibial artery 
(A. libio-peronea, s. tibialis postica, s. tibialis poplitea), descends verti- 
cally behind the interosseous membrane, covered by the heads of the 
peronei muscles, and generally, soon after the origin of the anterior 
tibial artery, gives off two considerable branches, an external and an 
internal. we 
The internal branch sends off small twigs to the popliteus muscle, 
. . . \ + .4>» 44 
penetrates principally iato the tibia as the upper nuiritious artery (Ar 
nufritia tibie superior), and gives off from behind forward, into the 
periosteum of this bone, ramifications which anastomose on its internal 
face with those of the inferior and internal articular artery ($ 1509). 
The external branch gives off ramuscules to the lower or middle 
head of the triceps sur muscle, proceeds below it, around the uppt 
extremity of the fibula, sends off ramifications to the upper part oftk 
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peroneus longus muscle, and anastomoses both with the anterior tibial 
($ 1511) and with the descending branches of the external inferior 
articular artery. These two branches consequently contribute to en- 
large the system of the accessory vessels of the leg. 

$ 1523. After giving them off, the tibio-peroneal trunk, which sends 
only inconstant branches to the soleus muscle, dividee generally from 
one to two inches below the origin of the anterior tibial artery into 
two branches, the peroneal artery and the posterior tibial artery. 


1. PERONEAL ARTERY. 


$ 1524. The peroneal artery (4. peronea, s. fibularis) generally but 
ı not always arises at the place mentioned. Sometimes, but much more 
‘ rarely, and only when the popliteal artery divides unusually high, it 
 arises above, more frequently below, tbis point, andin the second case 
it is smaller in proportion as its origin is lower. Sometimes, in fact 
‘often, it does not exist, änd it is replaced by the branches which are 
| suecessively given off from the posterior tibial artery. Independently 
‘of its point of origin it varies very much in respect to its volume, a 
teircumstance in regard to which it increases and diminishes inversely 
‘with the anterior tibial artery. It is generally smaller than the two 
(tibial arteries ; but sometimes when one of the latter is deficient it is 
imuch larger than usual. 

It descends on the posterior face of the interosseous ligament, co- 

ıvered by the soleus muscle, on the inside of the flexor longus digitorum 
teommunis muscle, gives its largest branches to these two muscles 
sand also to the peronei, usually sends off, near the lower extremity of 
üthe leg, rather a large branch, which, passing under the posterior 
ttibial artery, is called the posterior internal malleolar artery (A, malleo- 
blaris interna posterior) and goes to the internal malleolus, on the sur- 
#face of which it frequently communicates with the anterior internal 
wmalleolar artery furnished by the anterior tibial artery ($ 1516) and 
terminates on the outer face and the tuberosity of the os calcis by ra- 
smuscules, which enter partly into this bone, and partly by large 
sranches by which it anastomoses with the posterior tibial artery, 
khus forming the inferior plantar arch, 
81525. At various heights of the leg, but generally toward its 
Ower extremity, it gives off a branch wbich also varies much in size 
nd which goes to the anterior face of the limb, passing between the 
Irwo bones. When this branch is considerable it is termed the anterior 
eroneal artery (A. peronea anterior), It proceeds, near the surface, 
sn the outer and anterior face of the leg, frequently descends to the 
“xternal face of the tarsus, unites to the external malleolar artery, 
friven off by the anterior tibial ($ 1515), concurs to form the dorsal 
rch of the tarsus, anastomoses with the branches of the external 
»lantar artery, and distributes twigs to the tendons of the extensor 
jgitorum communis, to the posterior part of the extensor minimi digiti 
VOL, I, 4) 
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muscle, to the external malleolus, to the astragalus, and tothe cuboid 
bone. 

This branch does not always arise from the peroneal artery ; it is 
then generally very small, and does not descend to the lower extre- 
mity of the leg or is entirely deficient. It is normally replaced by a 
branch of the anterior tibial given off bythe external malleolar artery 
& 1515), less frequently although more commonly than when it 
arises from the peroneal artery, it comes from the posterior tibial ar- 
tery, and then it passes at the usual place, on the anterior face of the 
leg. 

The anterior peroneal artery much more rarely not only arises 
higher than usual, sometimes even not far from the middle of the 
anterior face of the leg, so that it sends off in this place ramifications 
to the peronei and to the extensor digitorum communis muscle, but it 
is also so large that it gives off the external malleolar artery;; and the 
dorsal artery of the foot is even the continuation of its trunk, and 
then the anterior tibial artery is very small, terminates on the back 
of the tarsus, and anastomoses with it. 

Not more frequently the peroneal artery extends farther than 
usual in the sole of the foot, and gives off the external and the inter- 
nal plantar arteries. We have before us only one specimen of this 
anomaly, At the same time the anterior tibial artery is extremely 
small; itstops atthe middle of the leg, and all the branches it gene- 
rally gives off below this point arise from the posterior tibial artery, 
which passes to the anterior face of the limb, about the level ofits 
lower fourth. 


II. POSTERIOR TIBIAL ARTERY. 


$ 1526. The posterior tibial artery (A. tibialis postica) is generally 
much larger than the peroneal artery, but its direction varies more 
than that of the primitive trunk, and it proceeds slightly inward. Itis 
generally a little larger than the anterior tibial artery and sometimes h 
very much exceeds it in size. It descends, covered above by the third 
head of the triceps sur muscle, between this muscle, the flexor lon- 
gus digitorum communis and the tibialis posticus, and is entirely loos a 
at its lower part, being covered only by the crural aponeurosis anı 
the skin and the posterior face of the tibia, on the inside of the kendoe- 
Achillis. In its course it gives off posteriorly numerous small branches” 
to the soleus muscle and the tendo-Achillis, and anteriorly to the tibialis 
posticus or flexor longus digitorum communis muscles. Atthelower 
part of the leg it sends off several larger branches both outward a 
inward ; these anastomose frequently, on the two malleoli, with 


tibial artery. ; 
The posterior tibial artery, proceeding between the tendons of the 
flexor longus digitorum communis and the tibialis posticus musel 
situated on its inside, and that of the extensor pollicis pedis on the 
outside, so that it passes on the latter, leaves the posterior face of th 
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| terio® face of the os calcis. Very rarelyit passes from the posterior 
ito the anterior face of the leg, thus becoming the dorsal artery of 
\the foot. It most generally sends off, at the place where it enters 
itbe sole of the foot, a considerable branch, which goes into the os 
caleis and also into the lower extremity of the tendo-Achillis ; this 
Übranch anastomoses on the tubercle of the os caleis, before this tendon, 
\with the final branches of the peroneal artery, and’by means of them 
‘with the external malleolar artery ; thus a vascular plexus is formed 
\which may be termed the inferior or plantar tarsal arch (rete, s. 
sarcus tarsus plantaris). 

Not unfrequently another external and large branch goes to the 
}posterior part of the abductor pollicis pedis muscle. 

The posterior tibial artery then divides below the'internal malleolus 
sabout the centre of the inner face of the calcaneum, but a little behind 
lit, into two branches, the external and internal plantar arteries. 

These two branches, and the two branches described previously, 
vvery rärely arise from the peroneal artery, which happens when the 
Jposterior tibial artery replaces the lower portion of the anterior tibial 
sartery ($ 1525). | 


III. PLANTAR ARTERIES. 


I. INTERNAL PLANTAR ARTERY. 


$ 1527. The internal plantar artery (A. plantaris interna) is always 
ssmaller than the external, and varies in size less than the latter. It 
follows the direction of the trunk and goes forward, under the tendons 
f the flexor digitorum longus muscle, above the long head of the abduc- 
zor pollicis, not far from theinner edge of the foot. In its course it 
sends superficial branches to the abductors and the flexor pollieis bre- 
is, and to the flexor communis digitorum brevis, gives deep branches 
%0 the inner half of the plantar face of the ligamentous euvelop of the 
karsus, to the os calecis, to the astragalus, and to the scaphoid bone ; 
nastomoses, in several places above the inner edge of the foot, with 
Ühe branches of the internal artery of the tarsus and of the dorsal 
artery of the foot, and gives off anteriorly, between the first and second 
bes, generally one, often also two, branches, which form the plantar 
ttery of the large toe, and frequently anastomoses, by an external 
jranch, with the deep plantar arch, 


II. EXTERNAL PLANTAR ARTERY, 
2 - 


8 1528. The external plantar artery (A. plantaris externa) is deeper 
han the internal, It väries in size more than this latter. It is often 
earcely visible, and again is sometimes three times the size of {he 
nternal. These differences depend principally on those in the size of 
he dorsal artery of the foot ($ 1517),for there is always an inverse 
elation between the caliber of these two vessels. 

_ The external plantar artery immediately goes far outward, It pro- 
seds between the abductor pollicis pedis and the flexor digitorum 
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brevis below, and the accessory muscle above, toward the outer edge 
of the sole of the foot, where it extends forward, on the inner edge of 
the abductor minimi digiti muscle, gives branches to all the muscles 
mentioned, and anastomoses, by several branches which reascend 
above the outer edge of the foot, with the arteries of the tarsus and 
metatarsus. 

At the posteriorextremity ofthe fifth metatarsal bone it goes inward, 
and gives off, either in this place or a little before, a considerable 
branch, the peroneal plantar artery of the fifth toe (A, digitalis plan- 
taris peronea digiti quinti), which goes forward on the flexor minimi 
digiti muscle, along the fibular edge of the toes to the anterior extre- 
mity, sends branches to its flexor muscle, to the third internal inter- 
osseous muscle and to the skin, and finally anastomoses, on the 
ungueal phalanx of the little toe, with the tibial branch. 

The deep or internal plantar artery then goes almost transversely 
forward and inward, between the internal interossei and the other 
muscles of the sole of the foot, and anastomosing with the deep anas- 
tomotic branch of the dorsal artery of the foot, between the first and 
second metatarsal bones, forms the deep plantar arch, which is concave 
backward and convex forward, and is situated very deeply on the 
posterior extremities of the metatarsal bones. 


IIf. PLANTAR ARCH. N 


$ 1529. The digital arteries and the anterior and posterior perfo- 
‚ rating arteries arise from the deep palmar arch. j 


a, Digital arteries, 


$ 1530. The digital arteries (A. digitales) arise forward from the 
convex part of the arch, 

Their general characters are, 

a. Theyare situated deeply in the sole ofthe foot, and proceed from 
behind forward, on the square belly of the flexor digitorum longus 
communis, and the transverse belly of the adductor hallucis. N 

b. Between the posterior extremities of the toes they divide into 
two branches, which go one to the tibial side of the outer, the other 
to the peroneal side of the inner toe. A 

c. The two branches unite on the ungueal phalanx, and also anas- 
tomose with each other and with the dorsal branches. F, 

d. They anastomose forward with the superior and inferior meta- 
tarsal arteries at their bifurcation. E* 

But they differ very much in regard to their origin. The deep arch” 
most generally gives rise to the deep plantar arteries of the three outer 
and tbe peroneal branch of the second toe, less frequently to the tibi ‚6 
branch of tbis and the plantar brauch of the large toe. b | 
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The peroneal branch of the little toe often comes directly from the 
plantar arch, and even farther behind it, from the external plantar 
artery ($ 1528), but it not unfrequently arises, by a common trunk, 
with the tibial branch of the fifth toe and the peroneal branch of the 
fourth. We have never observed that when this first digital artery 
gave off also the tibial branch, it was destined solely for the fifth toe, 
and did not proceed at the same time to the peroneal side of the fourth. 
Even when the peroneal branch of the fifth toe forms a distinct and 
separate trunk, it generally communicates by large anastomosing 
branches, both on the metatarsus and on the first phalanx of the toe, 
with the second digital artery, and the tibial branch of the fifth toe. 

The second digital artery when it does not form a trunk with the 
preceding, goes to the tibial side of the fifth toe and to the peroneal 
side of the fourth. 

Next comes the third, which goes to the tibial side of the fourth toe 
and to the fibular side ofthe third. Sometimes this artery is double 
as far as the arch from whence it arises to the anterior part of the 
metatarsus; but its two trunks there unite in one, which soon divides 
into two branches, the tibial branch of the fourth and the peroneal 
branch of the third toe. This arrangement occurs particularly when 
the usual number of digital arteries is diminished in any manner 

‘ whatever, as, forinstauce, by the union in one trunk of the peroneal 
' branch ofthe fifth toe and of the two following branches. 

Next comes usually a fourth, which divides in the same manner for 
\the second and third toes. 

The fifth constantly forms tbe tibial branch of the second toe. 
'Sometimes, when the anterior tibial artery is much smaller and the. 
| posterior on the contrary is larger than usual, it forms the common 
ı plantar artery of the large toe, from whence the tibial branch of the 
isecond also arises. 

The plantar artery of the large toe and the tibial branch of the 
‘second vary the most in their origin and arrangement. 

This artery is generally the continuation and termination of the 

!trunk ofthe dorsal artery of thefoot, which comes to the first phalanx 
(of the large toe, goes to its plantar face, and gives origin to all the 
Iplantar and dorsal branches of this toe, sending off first the peroneal 
«dorsal branch, then the peroneal plantar branch, next the tibial plantar 
branch, and finally the tibial dorsal branch, which anastomose as 
vusuwal, 
More rarely the continuation ofthe trunk ofthe dorsalartery ofthe _ 
Mfoot divides, soon after giving offthe deep anastomosing branch to the 
sole of the foot, into two branches, a superior, which becomes tbe com- 
Amon trunk of the dorsal artery of the large toe and the tibial branch 
of the second ; an inferior, or the common trunk of the two plantar 
sarteries ofthis toe, which bifurcates near the centre of the plantar face 
v0f the large toe, to give rise to two plantar branches, But we must 
mark that here we find a similarity between the anomaly and the 
ınal or more common arrangement first described, since the two 
a 
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branches communicate at the base of the first two toes by a large 
anastomosipg branch. 

The superficial internal plantar artery given off by the-posterior ti- 
bial artery always contributes to form the two plantar branches of the 
large toe and the inner brauch ofthe second; since it constantly anas- 
tomoses near the anterior extremity of the first metatarsal bone with 
tbe trunk of these branches, and thus forms the superficial plantar _ 
arch (arcus plantaris superficialis). 

When the anterior tibial artery is smaller than usual, it sometimes 
but not always gives off only the dorsal artery of the large toe; some- 
times too it sends off in part the tibial artery of the second. On the 
contrary, the trunk from which the plantar branches of the large toe 
and the plantar branch of the second arise, the internal plantar artery, 
is unusually large, and is always increased by a branch, which varies 
in size; this arises from the deep plantar arch and communicates with 
it toward the extremity of the first metatarsal bone. 

Finally, sometimes but rarely all the arteries of the firstand second 
toe arise only from the posterior tibial artery, particularly from the 
deep arch. 'T'he anterior tibial artery, which is very small, then ter- 
minates simply by a deep anastomosing branch in the deep plantar 
arch, and a large branch arises from the latter, which soon divides 
into two: one is deeper and larger, and is the continuation of the 
trunk ; it goes from behind forward on the first metatarsal bone, and 
is also enlarged by one or two branches arising from the internal 
plantar artery, which is also in this case unusually large, and bifur- 
cates to give rise to the common plantar artery of the large toe and 
also to the tibial artery of the second ; the other is smaller and more 
superficial, ascends to the back of the foot between the first two meta- 
tarsal bones, gives off the dorsal branches of the large toe, and be- 
comes, with a second digital artery given off by the deep branch, the 
common trunk of the tibial branch of the third toe and of the peroneal E 
branch of the second. 5 4 


d. Anterior perforating arteries. 


$ 1531. The anterior perforating arteries (A. perforantes anteriores) 
arise on the anterior part of the deep plantar arch, sometimes between 
the digital arteries. They are small and go only to the interosseous 
muscles, to the transverse head of the adductor hallucis muscle, and 
the metatarsal bones. A part of its ramifications communicates ante- 
riorly with the digital arteries and the dorsal artery of the foot. 


c. Posterior perforating arteries. 


8 1532. The posterior perforating arteries (A. perforantes poste= 
riores) arise from the posterior and upper surface of the deep planta 
arch. They give branches to the posterior part of the interosseous 
muscles, and also recurrent branches to the anterior part of the tars 
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ligaments and bones, and passing through the posterior extremities 
of the interosseous spaces, come on the back of the foot, where they 
anastomose with the upper interosseous arteries. 
These arteries are generally small, and can be considered only as 
ihe anastomoses between the dorsal and plantar arches. However, 
as these latter and the dorsal interosseous arteries are generally much 
‚larger than their corresponding parts in the hand, the posterior perfo- 

rating arteries are sometimes unusually developed ; so thatthe trans- 
 verse tarsal artery sends only small anastomosing branches to their 
| posterior extremities, in the place where they appear on the back of 
the foot. But in this case they are not the only origin of the dorsal 
interosseous arteries, which arise also from the plantar arteries of the 
/toes and are much larger than the common trunks of the digital arte- 
\ries, and which give all the digital branches commonly arising from 
{the anterior side of the deep arch. 

In this case the usual anterior branches of the plantar arch still 
exist, but they are merely branches for the deep muscles of the sole 
«of the foot and the anterior perforating arteries ; so that they are as 
tslightly developed as the interosseous arteries generally are. 

There are many degrees between this state of the dorsal interos- 
‘seous arteries and the common one; so that for instance many or all 
tthe dorsal interosseous arteries contribute equally to form the digital 
tarteries, and thus the dorsal and plantar arteries have about the same 
size, although it does not necessarily follow that the dorsal interos- 
iseous arteries arise from the deep plantar arch, as in the anomaly 
described. On the contrary, they sometimes become unusually large, 
\but are however only the branches of the dorsal arch. 


SECTION III. 


OF THE VEINS OF THE BODY. 
& 1533. The veins of the body generally unite in three large trunks, 


#hich open into the right auricle ($ 1305), the large coronary vein of 
heart and the two ven«e cave, 


CHAPTER I. 


OF THE VEINS OF THE HEART. 
1. LARGE CORONARY VEINS? 
$ 1534. The large coronary vein of the heart (vena coronaria maxima 


dis) opens into the right auricle, on the left and lower side of the 
terauricular septum, a little way from the venous orifice of the right 
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ventricle. It rarely empties itself into the left subelavian vein,* in 
which case the veins of the body do not unite except in two large 
trunks. 

It arises from all the extent of the left ventricle by four or five con- 
siderable branches, which proceed downward from the summit to the 
base of the heart, and among which we observe three which are larger 
and longer than the rest, 

The upper branch follows the upper groove of the convex face of 
the heart, which marks the upper edge:of the septum. The second 
proceeds along its blunt edge, and the third near the inferior groove. 

The smallest branches, which do not descend as low as the pre- 
ceding, are situated between them. 

All correspond to ramifications of the arteries, and empty at right 
angles into the trunk ofthe coronary vein, which proceeds in the trans- 
verse groove between the left ventricle and left auricle, first downward, 
then from behind forward to the place where it opens into the right 
auricle, 




















II. SMALL CORONARY VEIN OF THE HEART. 


& 1535. The small coronary vein of the heart (V. coronaria cordis 
minor, s. Galeni) belongs prineipally to the right auricle. It arises 
from the summit of the heart, proceeds in the lower longitudinal groove, 
or a little to the right, along the posterior and inferior edge of ‚the 4 
right ventricle, receives the branches which come on the lower face of 4 
this ventriele, and almost always empties into the preceding, directly 4 
behind its opening. It rarely opens into the auricle, a little before i 
the large coronary vein. 


Ill. SMALL ANTERIOR VEINS OF THE HEART. 


8 1536. Besides these two large veins, others also, which are 
smaller and may be termed the small anterior veins of the heart, arise 
from the anterior ventricle, from the aorta and the pulmonary artery, 
and open separately into the anterior part of the right auricle. They 
extend from the summit to the base of tbe heart, pzocgeding before 
and above the preceding. ° 


IV. SMALLEST VEINS OF THE HEART, 


$ 1537. The smallest veins gf the heart. (V, minim@ cordis) convey 
the blood in every direction, even in the left half of the heart, but espe= | 
cially into the right auricle, through the foramina of Thebesius (Jora 
mina Thebesü). h 


* Le Cab, in the Mem. de l’ac. des sc., 1738, Hist., p. 62. 
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CHAPTER II. 

























VEINS OF THE HEAD AND UPPER EXTREMITIES. 


$ 1538. The veins of the head and of the upper extremities all unite 
in tbe descending vena cava. 


ARTICLE FIRST. 
VEINS OF THE HEAD,. 


$ 1539. The veins ofthe head are distinguished into the superficia? 

or external and the deep or internal. The latter convey the blood from 

the brain ; the former return it from the other partsofthehead. They 

' terminate in two large trunks, the internal and the external jugular 
vein, 


I, SUPERFICIAL VEINS OF THE HEAD. 


& 1540. Almost all the superficial or external veins of the head open 
into the external jugular vein. A very few of them accompany the 
\arteries; thelargest of them however differ a little in their distribution 
!from that of the large arterial branches to which they correspond. 

Those which resume the blood from the tongue, the pharynx, the 
(skin, and the superficial muscles of the face, finally, from the sides 
and from the posterior part of the skull, unite in two large trunks, an 
"anterior and a posterior, which correspond, the former to the facial 
sartery ($ 1351), the latter to that part of the external carotid artery 
\which is above the faeial artery, and to its outer termination, or to the 
Itemporal artery ($ 1358). These two trunks unite toform one, which 
lis short and corresponds to most ofthe external carotid artery, and is 

called the common trunk of the superficial veins of the head (truncus 
Kcommunis venarum capitis superficialium), or rather the anterior cephalic 
\vein (V. cephalica anterior). 


A, FACIAL VEIN, OR ANTERIOR BRANECH UF THE ANTERIOR VEIN 
UF THE HEAD, 


& 1541, The anterior trunk of the veins of the head, the facial vein, 
the anterior and internal facial vein (R. ven cephalic@ anterioris an- 
Iticus, 8. V. facialis anterior, Walter) is formed by the veins of the 
“anterior and much the larger part of the face. 

It follows the direction of the facial artery, but is situated more 


"behind than this vessel, and as it is less tortuous, it is also some dis- 
tance from it, 
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Regarded from above downward, according to the course of the 
blood, this vein arises gradually by the union of the following branches : 

The upper branches are two in number, an anterior and internal 
and a posterior and external. The firstis called the supra-orbitar and 
the second the frontal vein. 


I. SUPRA-ORBITAR VEIN, 


$. 1542. The supra-orbitar vein (V. supra-orbitalis) is situated 
below the frontalis muscle, proceeds transversely along the upper edge 
of the orbit, anastomoses externally with the frontal branch of the 
temporal vein, and arises from several venous twigs, which come from 
the orbicularis palpebrarum, the corrugator supercilii, and the fron- 
talis muscles. 


II. FRONTAL VEIN. 


$ 1543. The frontal vein (V. frontalis) arises, 

1st. From the branches which anastomose with the final anterior 
branches of the temporal vein and also with thesynonymous branches 
of the opposite side, form thus a very complex vascular net-work onthe 
frontal region, and come from the frontalis muscle, from the skin, and 
the frontal bone. The trunk formed by the union of these branches 
which often unites, at the lower part of the squamous portion of the 
frontal bone, with the synonymous trunk of the opposite side, bya 
large anastomosis, and frequently forms a median branch. >“ 

2nd. From an inferior branch, the superior dorsal vein oftihe nose 2 
(V. dorsi nasi superior), which, after anastomosing very frequently 
with the inferior .dorsal artery of the nose, ascends and unites with the 
superior branch, which we shall describe. Ei 


III. INFERIOR NASAL VEINS. 


8 1544. The supra-orbital and frontal veins unite in a common 
trunk in the inner angle of the eye, which descends along the nose 
directly below the skin. A 

This trunk receives from before backward and from below upward, 
below the inner angle of the eye, first, the inferior dorsal vein of the” 
nose (V. dorsi nasi inferior), then the upper anterior vein of the nose 
(V. nasalis anterior superior), afterward the lower anterior vein of ihe 
nose (V. nasalis anterior inferior), which frequently anastomose 
together, and with the upper dorsal vein of the nose, 3 


IV. CORONARY VEIN OF THE UPPER LIP. 


$ 1546. The trunk of the facial vein next receives, as bigh as 
ala of the nose, the corenary vein of the upper lip, which often fo 
a common trunk with the anterior and inferior nasal artery, and whiel 
frequently anastomoses with it. 
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V. LOWER INTERNAL PALPEBRAL VEIN. 




























$ 1546. The facial vein receives at its upper part, opposite the 
{anterior and inferior nasal artery, the internal and inferior palpebral 
‘vein (V. palpebralis inferior interna). This vein is situated in the 
lower eyelid, between the skin and the orbicularis muscle ; it forms a 
‘very complex net-work which anastomoses externally with the upper 
| palpebral vein, given off by the temporal vein ($ 1551), and with the 
{external palpebral vein. 


VI. LOWER INTERNAL PALPEBRAL VEIN. 


$ 1547, The external inferior palpebral vein (V. palpebralis externa 
inferior) descends directly under the skin, along the external edge of 
ithe orbieularis muscle, anastomoses within with the upper external 
}palpebral vein furnished by the temporal vein, outward with the inter- 
nal inferior palpebral vein, and, passing under the zygomaticus major 
Imuscle before the malar bone, empties into the trunk of the facial vein 
imuch deeper than the preceding. 


VII. UPPER AND ANTERIOR INTERNAL MAXILLARY VEIN. 


$ 1548. Some distance below this external inferior palpebral vein 

tthe facial receives the upper and anterior internal manillary vein (V. 
smarilluris interna anterior superior), which arises from the upper teeth 
d from the upper maxillary bone, from the posterior part of the nasal 
Moss, and from the lower and anterior part of the orbit, by the follow- 
ling branches :— a N 
ist. The upper alveolar vein (V. alveolaris superior). 
2nd. The posterior nasal vein (V. nasalis posterior). 
3rd. The anterior ophthalmic vein (V. ophthalmica superior). 
$ 1549. From this point to the lower maxillary bone the facial vein 
freceives principally, en 
‚Ist. The lower or erternal vein of the upper lip (V. labii superioris 
tferior, 8. erterna), which is much smaller than the internal. 
 2nd. The upper buccal vein (V. buccalis superior). 

3rd. The middle labial vein (V. labialis media), which is transverse, 
d empties itself into the trunk opposite the angle of the lips. 
‚4th. The inferior labial vein .(V. labialis inferior). 
_ 5th. The submental vein (V. submentalis). 
8 1550, It receives upward and outward in its course, 
ist. The inferior buccal vein (V. buccalis inferior). 
.2nd. Three or four masseteric veins (V. masseterice), a superior, a 
ddle, and an inferior, which arise from the substance of the mas- 
ter muscle, and form an extensive net-work on the surface of this 
e, which anastomoses with all the branches of the facial vein, 


2 








EZ 





















492 DESCRIPTIVE ANATOMY. 


3rd. The vein of the submazillary gland (V, glandule marillaris 
inferioris), 


B. COMMUN TEMPORAL VEIN, OR THE POSTERIOR BBANCH OF THE 
ANTERIOR VEIN OF THE HEAD,. 


$ 1551. The common temporal vein, the posterior branch of the 
anterior vein of the head (V. temporalis, s, R. primarius, ven cepha- 
lic@ antic@ postious, s. V. facialis posterior externa, Walter), is formed 
partly of superficial and partly of deep branches. The former arise 
principally from the middle and lateral parts of the external face of 
the skull; the latter come from the deep regions of the face. 

The following are the principal branches which unite below and 
backward to form the temporal vein :—— 


I. EXTERNAL UPPER PALPEBRAL VEINS. 


$ 1552. One or two external upper palpebral veins (V. palpebralis 
superior externa) receive the blood from the tunica conjunctiva, the 


orbicularis palpebrarum, the skin of the upper eyelid, and frequently- 


‚ anastomose together, and also with the upper and lower external pal- 
pebral arteries, and the following. 4 


II, EXTERNAL SUPRA-ORBITAL VEIN. ‚ ’ 


$ 1553. The external supra.orbital vein (V. supra-orbitaria externa) 
proceeds transversely over the upper edge of the orbit, under the orbi- 
cularis palpebrarum and the ligaments of the eyelids, and’ anastomoses 
with the external upper palpebral veins ($ 1552). Ef 


4 


III. EXTERNAL FRONTAL VEIN. 


8 1554. The external frontal vein (V. frontalisexierna) arisesfrom 
the skin of the forehead, from the frontalis muscle, from the perios- 
teum of the frontal bone, and, from this bone, anastomoses with the 
internal frontal vein ($ 1543) before, outward with the temporal’ 
vein, and communicates with the two or three preceding, at the outer 
extremity of the upper edge of the orbit. 3 


IV. DEEP TEMPORAL VEINS, 


$ 1555. These three branches are situated directly under the skin, 
The trunk which is formed by them, or the deep temporal vein (Pr 
temporalis profunda), penetrates the aponeurotic envelop of the tem- 
poralis muscle, proceeds upward and backward under this aponeurosiss 
above the zygomatic arch, turns very frequently, receives in its co 
several branches which resume the blood from the temporalis mu 
and the temporal bone, anastomoses frequently with those of the facıat 
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\ vein, and communicates, before the external ear, and above the tem- 
| poro-maxillary articulation, with the superficial temporal vein. 


V. SUPERFICIAL TEMPORAL VEIN, 


& 1556. The superficial temporal vein (V. temporalis superficialis) 
is generally smaller than the preceding, and is formed by an anterior 
sand a posterior branch, which are both situated directly under the skin. 
\The first arises from the sinciput, the second from the upper part of 
fthe occipital region, from the upper part of the ear. They most fre- 
“quently join at a right angle, and form a small common trunk, which 
kis soon united with the deep temporal vein. These two branches fre- 
gquentiy anastomose with each other. The anterior also communi- 
ecates with the branches of the external frontal vein, and the posterior 
wwith the occipital vein. 


VI. TRUNK OF THE TEMPORAL VEIN, 


8 1557. The common trunk formed by the union of the deep and 
superficial temporal veins, descends on the outer face of the malar 
bbone, comes behind the ascending branch of the inferior maxillary 
buone, penetrates into the parotid gland, goes forward under the angle 
inf the lower jaw, and anastomoses in this place with the facial vein 
oor anterior branches of the veins of the head, and thus produces a 
short common trunk, 

In this course it receives anterior, posterior, and internal branches. 


VII; ANTERIOR BRANCHES, 


a. Anterior articular vein. 


$ 1558. The first anterior branch, counting from above downward, 
3 the anterior articular vein (V. articularis anterior), which anasto- 
aoses very much with the deep temporal vein, and resumes the blood 
om the parts of the temporo-maxillary articulation, ur 


b. Transverse facial vein, 


8 1559. The transverse facial vein (V. facialis transversa) empties 
ito the trunk of the temporal vein, a little below the preceding: it 
sa considerable vessel, and generally arises by a superior and an 
h Be branch. 

e superior branch arises from around the temporo-maxillary ar- 

ation, and anastomoses with the anterior articular vein ($ 1558), 
ad with the external infraorbital vein, 
' The inferior branch arises from thesuperficial and the deep branches,. 
' The superficial branches carry the blood from the parotid gland, 
vom the outer face of the masseter muscle, from the skin of this region, 
d from the parotid canal, and anastomose with the maxillary veins, 
IvoL, I. UV 


“ 
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The deep veins come from the pterygoideus externus musele, and 
then go between the neck of the jaw and the posterior edge of the mas- 
seter muscle, where they communicate with the superficial branches, 


c. Parotid veins, 












8 1560. The temporal trunk receives, much lower down and ante- 
riorily, some small parotid veins (V. parotidee). 


VIII. POSTERIOR BRANCHES. 


a. Anterior articular veins. 


$ 1561. The posterior branches of the trunk of the temporal trunk, 
are, besides the following, the anterior auricular veins.)V. auriculares 
anteriores), which arise from most of the concha of the ear. 


ö, Internal and posterior maxillary vein. 


$ 1562. The deep branch (R. ven@ facialis posterioris profundus, 
Walter) corresponds mostly to the internal maxillary artery, furnisbed 
by the external carotid artery. We may tben term it the internal 
posterior mazillary vein, to distinguish it from the anterior and su- 
perior maxillary vein ($ 1548). Itis ‚formed by one or two inferior 
maxillary veins, and by four or five deep temporal veins, proceeds in- 
ward, before the common temporal trunk, backward and downward, 
and empties itself at some distance from the angle of the jaw, into the # 
posterior part of the common'temporal vein, after giving off aconsi- % 
derable branch, which descends and anastomoses with the external 5 
Jugular and the occipital veins. # 


IX. LARYNGEAL VEIN: 
$ 1563. The common trunk of the anterior and posterior veins of 


arises from the mucous membrane, and from the muscles of the 
larynx and of the hyoid bone. 


II. POSTERIOR CEPHALIC VEIN. 


$ 1564. The posterior cephalic vein is formed principally by 
veins of the brain, thetongue, and the pharyux. 


I. VEINS OF THE BRAIN. 


$ 1565. The veins of the brain may be divided into the external an 
the internal. The large branches produced by their union are all m 


ANGEIOLOGY. 495 
































'serted in the pia mater of the brain, and carry the blood into trunks 
called sinuses (sinus) which are formed by theinner membrane of the 
veins and by the dura mater. These trunksare partly surrounded by 
the bones of the skull, have principally traverse and longitudinal di- 
rections, communicate by several smaller sinuses, which have no con- 
stant direction, carry the blood backward and downward, and finally 
open into the posterior cephalic vein. 

It seems to us more proper to describe the sinuses before we men- 
tion the veins of the head. 


a. Superior longitudinal sinus. 


& 1566. The superior longitulinal sinus (sinus longitudinalis s. 
‚ faleiformis superior) is the longest sinus ofthe brain, and is situated on 

the median line. It occupies the convex edge of the falx of the cere- 

brum, directly under the frontal suture, the sagittal suture, and the 
upper half of thesquamous portion of the occipital bone, from the cresta 
‚ galli process of the ethmoid bone to the internal occipital protuberance. 

It has the form of a triangle, the base of which isturned upward, the 

apex downward; it gradually enlarges from before backward very 

much, and terminates in the internal oceipital protuberance, where it 
generally anastomoses with the right traverse sinus, in an irregular 

depression called the torcular herophili. We usually remark within a 
| greater or less number of transverse cords (trabecul@) : these extend 
| from one side to the other, and are formed internally by the dura mater,, 
\externally by the internal membrane which is reflected upon the latter, 

The longitudinal sinus receives on each side in its inferior and lateral 
‚ parts, ten'or twelve veins, which arise from the upper and external face 
and from the internal face of the brain, and wbich proceed in the pia 
imater and principally above the grooves between the circumvolutions. 

The veins of the outer and upper face are the largest and the most 
‘numerous. Before they empty into the upper longitudinal sinus, they 
receive those which ascend along its internal face. They always pro- 
(ceed from before backward, increasing considerably in volume. 

Most of them, with the exception sometimes of the anterior, arrive 
tat the longitudinal sinus at very acute angles and in a direction oppo- 
“site to that of the blood which passes through it. 

The posterior vein, also, before opening into the sinus, usually pro- 
“ceeds some distance, frequently an inch between the fibres of the dura 
imater, which separate to receive them, and in the intervals of which 
Ithey frequently curve very much, 

- The curves of these posterior veins are also generally supplied with 
“single more or less apparent valves, which the anterior do not possess, 
Ybecause as they open into the sinus more transversely, there is less 
Adanger of the regurgitation of the blood, 

The superior longitudinal sinus also receives, above, a considerable 
anumber of little veins, some of which come from the bones, while others 
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pass through the skull, and establish the communication between the 
internal venous system of the head, and the external branches of the 
temporal and facial veins. This results from the numerous ramuscules, 
and especially those of one ortwo larger veins, which passing through 
„the parietal foramina (F. parietalia) carry the blood from within out- 
ward. 
Finally, the dura mater also. gives venous branches, which empty 
into the upper and lateral parts of the superior longitudinal sinus. 


5. inferior longitudinal sinus. 


$ 1567. The inferior longitudinal sinus (S. longitudinalis, s. falci- 
Formis inferior, s. v. faleis inferior) * is much smaller than the su- 
perior. It extends from the beginning of the middle third of the falx 
of the cerebrum to its posterior extremity, where it anastomoses, ge- 
nerally dividing into two trunks, tbe inferior of which proceeds along 
the lower and unattached edge of the cerebral falx, and empties itself 
into the anterior extremity ofthe fourth sinus, while the superior re- 
ascends between the layers of the falx and penetrates downward into 
the centre of the same sinus. 

This sinus receives the veins of the falx, and in some rare cases some 
inferior veins of theinternal face of the brain aud of the corpus /callo- 
Rum: N 

c, Right sinus. 


„ 
$ 1568. The fourth, right, or more properly the oblique sinus, the { 
sinus of the tentorium (S. rectus, s. perpendicularis, 8. quartus, s. vbli- 
quus, 8. tentorii), properly speaking, is only the posterior part of the 
preceding, but it is much larger than it. It descends obliquely from 
before backward, on the middle of the tentorium of thecerebellum, and 
occupies all the space between it and the union of the superior longi- 
tudinal sinus ($ 1566)with the transverse sinuses ($ 1571). a 
It gradually becomes broader from before backward and is triangular. 
The transverse and oblique cords are more numerous in the anterior 
part than they are in the superior longitudinal sinus. E. 
Forward and upward it receives the inferior longitudinal sinus 
($ 1567). The two large internal cerebral veins, or those of Galen 
(V. magn® Galeni), also open into its anterior extremity, below the & 
anterior and inferior root of the inferior longitudinal sinus. B 


d. Large internal sinus. 


$ 1569. The large internal sinus takes up the blood from the inner | 
parts of the encephalon, and is formed principally on each side by the 


* Bichat, Anal desc., vol. iv. 
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union of two vessels, the choroid vein and the vein of the corpus 
striatum. 

The first proceeds in the choroid plexus, along the pes hippocampi, 
ı goes forward with the choroid plexus between the corpus striatum and 
the posterior large cerebral ganglion, and receives in thelatter part of 

its course numerous ramuscules of veins, which go from below upward, 
| through the substance of the large cerebral ganglion, and extends to 
the anterior pillar of the fornix. 

The secondis formed by small veins, which arise from the substance 
(ofthe large anterior cerebral ganglion orthe corpus striatum. It goes 
from behind forward, in the channel grooved between the corpus stria- 
‘tum and the thalami optici, until it anastomoses by its anterior extre- 
ımity with the corresponding extremity of the choroid vein. 

It is sometimes double ; the posterior then passes above the thalami 
“optici, and usually opens into the vein of Galen. “ 

The-latter, arising from the point mentioned, proceeds directly from 
\before backward, that is, ina direction contrary to that ofthe two 
!branches which produce it, under the fornix in the prolongation of the 
| pia mater, which penetrates within the brain, and on that of the arach- 
ınoid membrane, which accompanies it. It generally receives, near its 
} posterior extremity, the superior and anterior veins of the cerebellum. 
‚It opens into the anterior extremity. of the right sinus, very near 
that of the opposite side, with which it sometimes unites to form a 
trunk of but slight extent, the direction of which it sometimes but not 
salways crosses, 


e, Superior veins ofthe cerebellum, 


$ 1570. The fourth sinus also receives the superior veins of the cere- 
Ihelum, that is, the posterior, for the anterior empty in the veins of 

alen. 

These veins, which, like the anterior, cross the transverse grooves 
(of the cerebellum, go backward, and the anterior forward. Proceeding 
sat first from before backward and then forward, they penetrate to the 
}posterior part of the fourth sinus, and sometimes also into the com- 
Imencemeut of the transverse sinus. 

Fi f. Transyerse or lateral sinuses. 

$ 1571. The transverse or lateral sinuses (S. transversi, s. laterales)) 
are the largest, and descend on each side, in the transverse groove of 
the occipital bone, anastomose there with the fourth sinus and also 
“with the upper longitudinal sinus, and terminate in the foramen lace- 
"rum, in the groove of theinternal jugular vein. 

That of the right side usually unites, but that of the left rarely with 
the superior longitudinal sinus to form a short common trunk. Some- 
times also the posterior extremity of the latter passes directly between 

e two lateral sinuses. 

F uvu2 





sinus. 
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That of the right side is most generally larger than that of the left, 

We notuncommonly observe that one or even both of them is divided 
in a greater or less part of its course, by a transverse layer, into a 
superior and an inferior portion. 

When this layer exists through the whole extent of the lateral sinus, 
the latter is completely double. 

One of these two lateral sinuses is sometimes deficient, The 
superior longitudinal sinus then descends to the large occipital fora- 
men, around which it turns to go to the posterior foramen lacerum. 

The lateral and inferior veins of the cerebrum and the inferior veins 
of the cerebellum open into the lateral sinus. 

The lateral and inferior veins of the cerebrum, the inferior cerebral 
veins, arise at nearly the centre of the skull, on the outside of the hemi- 
spheres, and usually unite in three trunks; these are joined by a 
fourth, which comes from the lower face of the posterior lobe, sepa- 
rate from the cerebrum, go forward, and open separately from above 
downward at about the centre of each lateral sinus. 

The inferior veins of the cerebellum arise from the lower face of this 
organ, unite in two or three trunks, go backward and outward, and 
open from below upward into the transverse sinus. 


£. Superior petrous sinus. 


8 1572. In the place where the transverse sinus touches the son 
rior extremity of the petrous portion of the temporal bone, and leaves 
its horizontal direction to go obliquely upward, we see detached, from # 
its outside, a much narrower sinus, the superior pefrous sinus (S. petro- 
sus superficialis, s. superior), which proceeds downward, inward, and 
forward, along the upper edge of the petrous portion of the temporal 
bone, where it terminates in the cavernous sinus, consequently unites. 
this and the transverse sinus by anastomosis. 


? 
13 


h. Inferior petrous portion. 


8 1573. The inferior petrous sinus (S. petrosus inferior, s. profundus) 
arises at the lower extremity of the transverse sinus, directly above 
the posterior foramen lacerum, from the anterior side of this sinus; 
this is broader but shorter, and is situated between the anterior part. 
of the petrous portion of the temporal bone, and the body of the occi 4 
pital bone, and is almost wholly situated in a fossa hollowed from the 
latter bone, the posterior part of which is sometimes changed into a 
canal. This sinus proceeds from before backward and from without 
inward, which direction is preserved at its extremities better than 2 
its centre ; it opens into the back part of the cavernous sinus, and 
establishes another large anastomosis between it and the transverse” 
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i Cavernous sinus. 


























$ 1574. The cavernous sinus (S. cavernosus), a considerable dilata- 
tion and ofa very irregular form, is situated, on each side, on the lateral 
part of the body of the sphenoid bone. It anastomoses posteriorly 
with the posterior extremities of the two petrous sinuses, forward with 
‘the coronary sinus, and backward with the anterior occipital sinus. 

Its cavity has numerous soft reddish irregular filaments which inter- 
(eross and are arranged in a reticular form, from whence it takes its 
name, 

The internal carotid artery and the sixth pair of the cerebral nerves 
| pass through it, covered by its inner membrane, which is reflected on 
!them and unites them. 

It receives superiorly the anterior and middle inferior cerebral veins, 
forward the ophthalmic veins, downward, on tbe sides, the venous 
\branches from the dura mater. 


k. Coronary sinus. 


8 1575. The coronary sinus ($, circularis, 8. coronoideus) is gene- 
srally much broader anteriorly than posteriorly, and surrounds the pitu« 
litary gland, Its anterior or posterior portion is often deficient. It is 
sometimes also partly double, which depends on the existence of a 
Ütransverse branch which passes below the gland. Itreceives the vein 
om the pituitary gland, and sometimes also the ophthalmic veins. 


%* 


I, Anterior oceipital sinus. 


$ 1576. The anterior occipital sinus (S. occipitalis, s. basilaris 
terior) extends transversely on the posterior face of the basilar pro- 
ss, from the union of the two petrous sinuses on each side, and the 
posterior extremities of the cavernous and coronary sinuses to the cor- 
ponding point of tbe opposite side. It thus forms a considerable 
astomosis between the sinuses of the two sides, and represents a 
nd crown, situated below the preceding, which communicates 
low with the analagous sinuses of the vertebr®., 


m. Posterior occipital sinus. 


-& 1577, The posterior occipital sinus (S. occipitalis, s. basilaris pos- 

) is sometimes single, sometimes and more frequently double. 
n the latter case we find aright and aleft. It extends from the inner 
emity of the two ttransverse sinuses, and the external oceipital pro- 
nce, along the posterior edge of the circumference of the large 
pital foramen, encircles the posterior and the lateral portions of 
foramen, and anastomoses in front with the lower extremity ofthe 

x 
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transverse sinus; so thatit forms a greater or less anastomosis between 
the lower and the upper part of this sinus. 

It is sometimes double at its summit andsingle in the centre, but it 
always divides very high up, above the occipital foramen, into a right 
and a left portion. It is generally not verylarge; but itis frequently 
broad, and then the transverse sinus is smaller in a direct ratio. 

It sometimes but not very often replaces this sinus either on one or 
both sides, : , 

In other-subjects, on the contrary, we cannot trace itin the least. 

$ 1578. The transverse sinuses empty througb the posterior foramen 
lacerum into a very short common trunk, which may be termedthe 
internal and posterior cephalic vein, or the encephalic vein (V. cephalica 
interna posterior, s. cephalica encephalica, s. cerebralis), and thus con- 
trast it, according to the analogy of the arteries, to the external and 
anterior cephalic vein, or to tbe facial vein. 

This trunk is situated very deeply, and descends outside of the 
trunk of the internal carotid artery, on the inside of the posterior 
belly of the digastricus muscle. Itextends from the posterior foramen 
lacerum to the upper edge of the larynx, where it anastomoses with 
the anterior cephalic vein. 

It receives anteriorly the pharyngeal and the lingual veins, which 
'generally empty separately, although they often unite with each other 
and with the superior thyroid vein. 


II. PHARYNGEAL VEIN. SEE 


$ 1579. The pharyngeal vein (V. pharyngea) descends on the pos- 
terior and lateral part of the pharynx, and anastomoses very fre- 
quently with. that of the opposite side. It is often double on one side; 
in this case, one of the two most generally arises from the thyroid vein, i 


III. LINGUAL VEIN, 


$ 1580. The lingual vein (V. lingualis) arises from the end of the 
tongue, enters between the mylo-hyoideus muscle, the genio-glossus 
muscle, and the submaxillary gland, proceeds along the upper edge of 
the hyoid bone, before the hyo-glossus muscle ; thus its direction s 
backward, and it opens into the internal cephalic vein, either by & 
common trunk with the preceding, or below it. 4 


Ill. INTERNAL JUGULAR VEIN. 


$ 1581. The anterior and posterior cephalic veins unite near ch 
hyoid bone, to form the internal jugular vein (V. jugularis interna)s 
which might be more properly termed by analogy with the arteries, th£ 
common cephalic vein (V. cephalica communis). This vessel descend 
almost perpendicularly on the anterior and lateral part of the neck, 
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«outside of the primitive carotid artery and the pneumo-gastric nerve, 
inside of the sterno-cleido-mastoideus and the omohyoideus muscles, 
(comes to the anterior extremity of the clavicle under which it passes 
tand uniteswith the subclavian vein, to form the trunk of theinnominata. 


I. SUPERIOR THYROID VEIN. 


& 1582. In this course the internal jugular vein receives some dis- 
ftance below the union of the external and internal cephalic veins, a 
\vein sometimes single and sometimes double, which often forms a com- 
ımon trunk with the pharyngeal and lingual veins, this is called the 
ssuperior thyroid vein (V. thyroidea superior) : it corresponds exactly in 
Jits distribution to the artery of this name, but differs from it very con- 
sstantly in itstermination. It always empties into the common trunk 
«of the external and internalcephalic veins. It not unfrequently divides, 
ssome distance from its insertion, into an upper and a lower branch, one 
of which ascends and the other descends. The superior thyroid artery, 
Ihowever, sometimes imitates the vein in this respect, and this anomaly 
ffrequently occurs, because it resembles the normal form of the vein. 






















II, INFERIOR THYROID VEIN. 


& 1583. The internal jugular vein also receives in its course, one or 
ttwo inferior or middle thyroid veins (V. thyroide@ medie, s. inferiores, 
ss. descendentes), which arise from the outside of the lower half of the 
‘hyroid vein and empty higher or lower into it. 

This formation is remarkable also, as the superior or the inferior 
yroid artery sometimes partially or wholly arises on one er both 
es, from the common trunk of the carotid arteries, and consequently 
mbles the normal arrangement of the veins, 


Iv. EXTERNAL JUGULAR VEIN.., 


$ 1584. The external jugular vein (V. jugularis externa) is much 
maller than the internal, and forms the superflcial or cutaneous vein 
hich corresponds to the latter, It arises as high as the angle of the 
Ower jaw, from the back side of the internal, goes outward under the 
irotid gland, and receives first in this place the posterior aurieular 
ein (V. auricularis posterior), and then descends vertically between 
he platysma myoides and the sterno-cleido-mastoideus muscles, crosses 
direction of the latter, and is placed on the inside of the omo- 
joideus muscle, Its lower portion corresponds to the inside of the 
terno-cleido-mastoideus muscle, and is much deeper than the superior. 
‚t opens into the subelavian vein outside of the internal jugular vein. 
n order to tlıis, it generally passes on the inside of the clavicle, but 
tis also sometimes reflected on this bone, from without inward, 
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Its lower extremity is often divided into two branches which ascend 
more or less high. 

Not unfrequently that part of its upper extremity which we have 
before mentioned as being that by which it arises from the internal 
jugular vein, is only a small anastomotic branch, and the external 
jugular vein is so large above this point, that it receives the common 
trunk of the temporal vein and of the posterior internal maxillary vein, 
which does not enter as usual into the anterior cephalic vein. 














I. SUPERIOR SUPERFICIAL OCCIPITAL VEIN, 


$ 1585. The external jugular vein receives a little way below the 
inferior posterior auricular vein ( 1584) the superior superficial ocei- 
pital vein (V. occipitalis superficialis superior), which descends between 
the skin and the occipitalis muscle. 

Next come some deeper branches, which arise from the lateral and 
posterior muscles of the neck. 


- 11. INFERIOR SUPERFICIAL OCCIPITAL VEIN. 


$ 1586. The inferior superficial occipital vein (V. oceipitalis super- 
‚feialis superior) arises behind the superior, between the trapezius and 

the splenias muscle, some distance behind {he external jugular vein, 
descends and empties into the latter at the lower part of the neck‘, 
1lI. POSTERIOR AND SUPERIOR SCAPULAR VEINS. es; 


u 


$ 1587. Below, the external jugular vein receives posteriorly, the 
superior and the posterior scapular veins which accompany the arteries 
of the same name, and anastomose together and with the cephaliil 
vein of the arm. E 


Iv. ANTERIOR CUTANEOUS YEINS. 
$ 1588. Before, it receives the anterior cutaneous veins of the neck, 
distinguished into the upper, the middle, and the lower. These veins 


arise from the skin and the anterior muscles of the neck, and f 
quently anastomose above with the inferior branches of the facial vein: 


ARTICLE SECOND. 


VEINS OF THE UPPER EXTREMITIES. 


$ 1589. The blood of the upper extremities returns to the heart 3 
the deep and the superficial veins. # 
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I. DEEP VEINS. 























& 1590. The deep veins follow the arteries of the same name, each 
of which is usually attended by two veins which proceed at its sides. 


II. SUPERFICIAL VEINS. 


$ 1591. The superficial or the cutaneous veins are much larger than 
the preceding, and proceed under the skin, between it and the brachial 
saponeurosis. 
Their roots, orthe digitul veins, arise principally from the back of 
üthe fingers, where we find from six to eight branches, situated at the 
sside of one another, which frequently anastomoses together. These 
bbranches also receive the largest veins which proceed along the pal- 
umar face of the fingers, which, at the height of the second or the first 
jphalanx, leave this face to go to the dorsal. 
We may refer these veins to two principal trunks, the radial vein 
and the ulnar vein. 


I. CUTANEOUS RADIAL VEIN. 


$ 1592. The cutaneous rudial vein, or the brachial cephalic vein 
WV.brachialis radialis cutanea, s. cephalica), arises from thethumb and 
the index finger, and is called the cephalic vein of the ihumb (V. cepha- 
Wica pollicis) proceeds on the back of the hand, in the space between 
‚first two metacarpal bones, at first along the radial edge of the 
Korearm, then along the anterior side of the arm, outside the biceps 
jexor muscle, passes between the pectoralis major and the deltoides 
muscle, and empties in the subelavian vein, below the clavicle. 


II, CUTANEOUS ULNAR VEIN. 


$ 1593. The cutaneous ulnar or basilic vein (V. brachialis cutanea 
naris, s. basilica) arises from the dorsal face of the third finger, often 

so from all the space between the back of the index and that of the 
ittle finger, and forms on the back of the hand, a considerable network, 
hich anastomoses in front with the cephalic vein of the thumb. 
3ometimes, when it comes on the back of the carpus, it goes forward 
‘oward the radius, and anastomoses, from the lower extremity of the 
orearm, with the preceding, with which it always communicates on 
&he anterior and posterior faces of the limb, by means of several large 
ranches, which form a broad network. It almost always forms in 
he forearm the anterior cutaneous ulnar vein (V. ulnaris cutanea ante- 
or) and the posterior cutaneous ulnar vein (V. ulnaris cutanca poste- 
ior), the latter being generally larger than the former. 
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After leaving the artieulation of the elbow it ascends, under the 
brachial aponeurosis, on the inside of the arm, along the ulnar nerve 


which it covers, and empties into the lower extremity of the axillary 
vein. 


11ll. MEDIAN VEIN. 


$ 1594. The median vein (V. mediana) is a large branch which 
serves ta anastomose the radial and ulnar veins and also the super- 
ficial and the deep veins of the arm. It is generally single, but is 
sometimes double : its length varies, and it extends obliquely upward 
and backward, from the ulnar to the radial vein, as high as the flexor 
carpi ulnaris muscle. It generally sends one or more considerable 
branches, which anastomose with the anterior part of the deep 
brachial vein, or of the deep radial or ulnar vein. These branches 
are sometimes replaced by others of the cutaneous radial vein. The 
lower part of this vein is called the median cephalic, and its upper part 
the median basilic vein. 

Sometimes the median vein ascends on the anterior face of the fore- 
arın, between the cephalic and the basilie vein, with which it commu- 
nicates by numerous anastomoses ; itis generally termed the common 
median vein (V. mediana communis). . 


III. AXILLARY VEIN. N 


$ 1595. The axillary vein (V. axillaris) arises at the lower extre- 4 
mity of the axilla, from the union of the basilic with one ofthe brachial 
veins, most frequently theinternal and posterior. It ascends directly 
before the axillary artery, receivesin the centre ofits coursethesecond 
vein of the arm, the external thoracic and subscapular veins, finally 
eomes under and behind the clavicle, and is called the subclavian vein 
when it reaches the upper extremity of the serratus magnus muscle. 


| 


2 
m 


IV. SUBCLAVIAN VEIN. u; 
2 
$ 1596. The term subclavian vein (V. subelavia) is usually applied 
to all that part of the system of the descending vena-cava which is 
included between the latter and the upper extremity of the axillary 
vein. Some anatomists, as Bichat, consider the upper part of the veins 
ofthe pectoralextremity, which extends to the scalenus auticus muscle, 
as also belonging to the axillary vein, anl consider the subclavian vein 
as commencing only on this place, contrary to all analogy with th B 
arrangement of the arteries. It would be more proper then to confine 
it to the external portion of this trunk, which extends from the upper 
extremity of the serratus posticus to the scalenus anticus muscle. 
This proper subclavian vein receives the external jugular v in, 
which then empties into it ($ 1584) from below upward. 2 
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ARTICLE THIRD. 


INNOMINATA VEIN. 

































$ 1597. The innominata vein (V. anonyma) is generally known as 
the subelavian vein; but it is more convenient to conform with the 
analogy of the arteries, and to apply to it thefirstterm. Itisformed 
on each side by the union of the internal and external jugular and 
the subclavian veins, The scalenus anticus muscle separates it from 
the corresponding artery; it passes before this muscle while the artery 
proceeds behind it. i 

The left innominata vein is nearly twice as long as the right. It 
goes almost trausversely or at least very obliquely downward and to 
the right, directly before and above the arch of the aorta, and above 
the upper edge of the sternum, leaving the sternal extremity of the 
left clavicle. 

The right leaves the sternal extremity of the right clavicle, goes 
more vertically downward and to the left, unites at an acute angle 
with that of the left side, above the cartilages of the first rib, and thus 
gives rise to the descending vena-caya. 

‘We may consider the inner third of the left subclavian vein as cor- 
responding to the upper part of the arch of the aorta. The trunk of 
the descending vena-caya represents the beginning of this latter artery. 
The innominata vein of the right side corresponds perfectly to the 
innominata artery. ? 

The innominata vein receives on each side the vertebral, the superior 
intercostal, the internal mammary, the superior diaphragmatic, the 
thymic, the superior cardiac, and the lowest thyroid veins. 


I, VERTEBRAL VEIN, 


\ 

$ 1598. The veriebral vein (V. vertebralis) accompanies the verte- 
' bral artery, before which it isplaced. It anastomoses above with the 
’ oecipital sinus, in its course from above downward and inward, by 
"intermediate branches, with the vertebral sinuses of the neck, resumes 
Ithe blood of the deep muscles of the neck by external branches, and 
vöften divides, at itslower extremity, into two roots, of which the upper 
“emerges with the vertebral artery, through the vertebral foramen of 
Ithe sixth cervical vertebra, while the lower emerges from that of the 
‘seventh either alone or at least attended only by a small arterial 
\ vessel,* 

According to Bichat, that of the right side passes before, and that of 
"the left side behind the pneuino-gastric nerve and the subelavian arteıy. 


£ * Eustachius, De ossihus, in Opp. omn., p. 191, 
"VOL. 1, gb 








- root ofthe right vertebral vein, which passes through the vertebral 
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But this arrangement is by no means general. At most, the inferior 


foramen of the seventh cervical vertebra, usually goes behind these 
parts, 


II. SINUSES OF THE VERTEBRAL COLUMN. 


$ 1599. The sinuses of the vertebral column (S. columne vertebralis)* 
are situated on the posterior face of the bodies of the vertebr&, before 
the dura mater, are formed by two long lateral trunks and by nume- 
rous transverse anastomosing branches, which are not, like the sinuses 
of the skull, formed by the dura mater of the inner membrane of the 
veins, and which, instead of adhering intimately to the memingeal 
sinus, are retained between it and the bone by a loose cellular 
tissue. 

The two trunks descend on the two sides of the posterior face of the 
bodies of the vertebr&, empty principally into the vertebral vein, with 
which they continue through the anterior condyloid foramen of the 
basilar bone, empty also the blood into the anterior oceipital sinus, 
with which they communicate at least by considerable anastomoses, 
contract very much on the intervertebral ligaments, especially: in the 
lumbar region, diminish singularly in calibre at the sacrum, approach 
each other in this place, and arise by several minute branches from 
the fat which surrounds the dura mater. x 

They anastomose together oneach vertebra by several large tortuous 
transverse branches (circelli venosi). Hlence each of these bones has 
a proper venous crown, similar to that at the base of the skull, and 
corresponds finally to the whole venous system of the interior of the 
skull, and opens externally into the adjacent veins, between each pair 
of vertebre. ‘ 

The two longitudinal trunks are also united at their inferior extre- 
mity by a large transverse posterior branch, which corresponds to the 
anterior transverse branch of the coronary sinus of the skull ($ 1575). 

These trunks anastomose outwardly with the posterior branches of 
the vertebral, intercostal, Jumbar, and sacral veins, through the inter- 
vertebral foramina. Thetransverse branches receive anteriorly nume- 
rous branches, which come from the substance of the bodies of the 
vertebr&, and posteriorly those which arise from the dura mater. 

The branches which enter the external veins, which we have men- 
tioned first, carry outward the blood which the sinuses of the vertebral 
column have received from the dura mater and from the vertebr. 

From this description it follows that each vertebra, rn 
also each corresponding section of the spinal marrow, particularly in 
the early periods of life when the spinal cord occupies the whole ver- 
tebral column, has its proper venous system, and that allthese systems ms 
anastomose together and form a chain of rings, ; 


BE 


* G. Breschet, Zssai sur los veines durachis, Paris, 1819. 
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Ill, SUPERIOR INTERCOSTAL VEIN, 


$ 1600. The superior intercostal vein (V. intercostalis suprema) is 
almost as large as the azygos vein ($ 1605),is much larger on the left 
than on theright side, and is often only a branch of the vertebral vein. 
When it is distinet and separate from the latter, it empties from below 
upward into the trunk of the innominata. Its roots extend below the 
eighth rib. It arises from the intercostalspaces, the left lung, theleft 
bronchiäl vein, the esophagus, the aorta, &c., and anastomoses by its 
lower branches with the right and left azygos veins, unites to the first, 
and always proceeds at the left side of the second. Itis as much 
longer as theleft azygos vein is shorter, and resembles the right azygos 
vein as the branches of anastomosis between it and theleft are larger. 
It proceeds downward, along the vertebral column, behind the pleura. 

$ 1601. The internal mammary vein, the superior diaphragmatie 
vein, &c., correspond precisely to the arteries of thesame names. The 
lowest thyroid vein alone differs. 


IV. LOWEST THYROID VEIN. 


$ 1602. The innominata veins receive from above downward, usually 
on the right and left, or at least on one side, the lowest thyroid vein 
(V. thyroidea ima). The right is nearer the outer extremity of the 
right innominata vein than the leftistothatof itsown; and the latter 
almost corresponds to the median line, while the other is thrown still 
more to the right, altbough the latter arises from the left lobe of the 
thyroid gland. 2 

Its constant existence deserves attention, because the lowest thyroid 
artery, which is not common, is a repetition of it. 


CHAPTER IIT, 
TRUNK OF THE SUPERIOR VENA-CAVA. 


$ 1603. The superior or descending vena-cava (V. cava superior, 5. 
descendens) is formed by the union of the twoinnominata veins, a little 
‚above the arch of the aorta, near the cartilage of the first rib on the 
right side, Thence it descends to the upper and right part of the right 
 ventricle. Its direction is nearly vertical, a little oblique however from 

right to left and from behind forward. Itproceeds on the right side of 
the aorta, and it is enclosed for the space of about two inchesin the sac 
of the pericardium. Its upper partis looseand covered on the right by 
the summit of the right lung, on the left by the aorta, backward by the 
right superior pulmonary vein, forward by the cartilage of the upper 
eighth rib of the right side. It is situated entirely on the right. 
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$ 1604. This is its usual arrangement; but sometimes, although 
very rarely, we find two descending ven&-cav&, and then the two 
trunks of the innominata vein are not united. We have before us two 
instances of this anomaly, which has been mentioned also by Boehmer,* 
Murray, and Niemeyer. In this case the right descending vena- 
cava descends before the aorta, turns backward and outward around 
the left auricle, comes on the lower face of the heart, goes forward in 
the eircular groove, reaches the right auricle, and opens into its lower 
and posterior part. ä 

This anomaly is very curious, on account of its analogy with what 
is seen in several mammalia and in several reptiles. 


CHAPTER IV. 
AZYGOS VEIN. 


$ 1605. The descending vena-cava receives no branch in the peri- 
cardium: at least it is extremely rare that the azygos vein empties 
into it within the pericardial sac.$ 

But directly after leaving the pericardium, it receives at its posterior 
part the azygos vein (V. azygos, s. sine pari), which opens still more 
rarely into the right auricle than into that portion of the vena-caya 
enveloped by the pericardium, and it more frequently opens into the 
vena-cavya much higher than usual. 

This vessel forms a large anastomosis between the descending and 
the ascending vena-cava, for it arises from the latter by numerous 
branches, and empties into the former. 

It does not perfectly deserve its name, since we find on the left side 
also a vessel which corresponds to it, the small semi-azygos vein (7% 
hemiazygos) : this latter does not however extend as high. 2 

In the cases where this vein is thought to be-doubled,|| there is no 
new and unusual trunk, but generally, only a simple change inrespect 
to capacity. This second azygos vein, which always exists on the left 
side, is only an extraordinary development of the left superior inter- 
costal vein, which constantly anastomoses by considerable branches } 
with the right and left azygos veins. In this case there is only a di- = 
minution, a contraction of the branches which anastomose between 
the common left and the right azygos vein, and likewise between the 
latter’and left superior intercostal vein, with a considerable increase 
of the left azygos vein, whence a trunk is formed which oceupies the Bi 
left side, but which always empties into the corresponding subelavian 
vein at the usual place. " 





* De conflueu triarum venarum cavarum, Halle, 1763. 
+ Neue Schwedische Abhandlun vol. ii. p. 286. 
+ De fetu puellari difformi, Halle, 1814. 
. $ Cheselden, Phil. Tr., No. 337. r mallı 2.12% 
I See our Handbuch der pathologischen Anatomie, vol. ii. p-ii. p. 127. 
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We have sometimes. observed, in a similar case, a very curious 
formation, the insertion of the right azygos vein much higher than 
usual, and once even in the trunk of the vena-innominata of the right 
side.* 

This greater development ofthe left azygos vein, and its union with 
the left upper intercostal vein in a common trunk arenotrare, butthe 
lateral insertion of this vessel is much less common; here the right 
azygos vein empties into the left, which is much larger, and its trunk 
does not terminate in the descending vena-cava, but in the left sub- 
clavian vein.+ 

The azygos vein arises below on the two sides, by considerable 
branches, either directly from the ascending vena-cava, or from the 
renal or the first lumbar veins, most generally by several of these 
vessels at once, 3 

The trunks formed by the-union of these branches, the right and the 
left, the former of which is the proper, or rather the right azygos vein, 
and the latter the semi-azygos, or more properly tbe left azygos vein, 
pass, sometimes with the aorta through its opening, sometimes more 
outwardly, through the diaphragm. 

The trunk of the right side proceeds forward and to theright on the 
side of the esophagus, before the right intercostal arteries, on the an- 
terior face of the vertebralcolumn. It receives behind and on the right 
the ten or eleven inferior intercostal veins, of which the inferior as- 
cend, the central are transverse, and the superior descend. Two or 
three of the latter generally unitein a single trunk. They allproceed 
below and before the intercostal arteries. 

The right azygos vein receives anteriorly the esophageal and the 
right bronchial veins. 

It receives on the left side,and nearly upon the seventh or the eighth 
dorsal vertebra, the semi-azygos or the left azygos vein, which passes 
behind the thoracie canal and on the vertebral column to come to it, 
after receiving the five or six inferior intercostal veins. “ 

This left azygos veinis sometimes double; when this is the case, 
‚ another, which is superior and smaller, anastomoses with it, and empties 
into the right azygos vein, when the superior left intercostal vein is 
‘ smaller than usual. 

The right azygos vein anastomoses, by transverse branches, on the 
‚anterior face of the bodies of the vertebr®, with the superior inter- 
ıcostal vein. 

Similar anastomoses exist also between it and the left trunk, so that 
the formation of the venous system on the anterior face of the bodies 
of the vertebra resembles that on their posterior face, 


* Wrisberg has once observed the same thing (loc. eit., vol. i. p. 186). This 
“arrangement of the right azygos vein does not necessarily exist whenever the left 
his Dumally develo ed. Welsbere Is tieon! hor (loc eit., obs. Hi 

e have seen thiscase once, Werisberg is the only author (loc. cit., obs, ili. 
#p- 142-145) who mentions it, mi 
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CHAPTER VW. 


VEINS OF THE LOWER EXTREMITIES, 


$ 1606. The veins of the lower extremities like those of the upper 
extremities, are divided into deep and superficial veins. - 


I. DEEP VEINS. 










$ 1607. The deep veins which accompany the arteries, and with 
which they are closely connected on both sides, are double almost to 
the knee, but in such a manner that the two synonymous veins already 
unite with each other at some distance from their upper extremity. 
After leaving the ham they are single. 


I. POPLITEAL VEIN. e 


$ 1608. The popliteal vein (V. poplitea) is single, and arises from 
the union of the anterior and posterior tibial and fibular veins; itis 
situated backward and a little on the outside of the popliteal arte i 
It is more superficial than this artery, and intimately adheres to its 
parietes. 


II. CRURAL VEIN, 


$ 1609. The superficial crural vein (V. femoralis superfieialis), by 
which term the preceding vein is designated, after it passes through 
the tendon of the adductor magnus muscle, comes on the inside of the 
grural artery, which partly covers it; it is then situated more deeply 
than this artery. 


.„ III. DEEP CRURAL VEIN, 


$ 1610. The deep crural vein (V. femoralis profunda) is general 
more superficial than the artery of the same name. 


IV. COMMON CRURAL VEIN. 


8 1611. The superficial and the deep crural veins unite and give 
origin to the common crural vein (V. crucialis, s. femoralis re 
which is situated more inward and backward, and consequently more 
deeply than the corresponding artery. It is placed on the InsinEze of 
this vessel, and is separated from it by the crural nerve, It passe 
under the ctural arch to enter the abdomen. 
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II. SUPERFICIAL VEINS. 






























$ 1612, There are two superficial veins called the saphen® (V. 
ısaphen@), which carry back the blood from the skin of the lower ex- 
/tremities. They are distinguished into external and internal, 


I, INTERNAL SAPHENA VEIN, 


$ 1613. The internal saphena vein (V. saphena, s. saphena interna, 
18. magna, s. cephalica pedis) arises by a deep branch, situated below 
tthe layer of cellular substance, from most of the inside of the toes, like 
!the superficial veins of the arm, and is composed on the back of the 
foot of several branches, which form a considerable net-work ; it pro- 
tceeds forward and backward along the internal and upper part of the 
!tarsus, passes from the internal malleolus to the internal and anterior 
part of the leg, thus comes behind the inner condyle of the femur, then 
(goes to the inside of the thigh, ascends along its inferior part before 
the graeilis or the adduetor longus muscle, passes through the fascia 
Hlata aponeurosis, about one inch below the crural arch, and empties 
toutward and backward into the common crural vein. 

A second branch which is more superficial, and situated directly be- 
low the skin, arises from the inner and änterior part of the leg, some- 
ttimes also only from the inside of the tibio-tarsal articulation, often 
Janastomoses with the preceding in this place, ascends on the anterior 
Finternal side of the thigh, and unites with the preceding, directly below 
"its confluence with the crural vein. There it receives the superficial 
"internal crural vein, and also most of the external pudic and subcu- 
Staneous abdominal veins, which descend outward to come to it. 


1I. EXTERNAL SAPHENA VEIN. ” 

$ 1614. The external saphena vein (V. saphena externa) is much 
‘smaller than the internal with which it communicates at its origin. It 
sarises on the outside of the baek of the foot, goesbackward and upward 
wunder the external malleolus, approaches the tendo Achillis, reaches 
Sthe centre of the posterior part of the summit of the leg, is situated 
Jin the ham on the inside of the tibial nerve, and empties a little above 
to the popliteal vein. 


Ba 11I, EXTERNAL ILIAC VEIN. 
$ 1615. The external iliac vein (V. iliaca externa, s. anterior) is the 
Adirect continuation of the common crural vein, ($ 1612) and ascends 
behind and on the inside of the external iliac arteryand along the iliacus 
ternus muscle. At its lower extremity it receives the epigastric and 
ie circumflex iliac veins. 
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1V. HYPOGASTRIC VEIN. 




















$ 1616. The Ahypogastric vein (V. hypogastrica, s. iliaca posterior, s. 
inferior) arises by branches which correspond to those of the bypo- 
gastrie artery, from the external and internal parts of the pelvis, conse- 
quently from the glutei muscles, the genital organs, the bladder, and. 
the lower part of the rectum. The umbilical arteries which are the 
_ continuation of the hypogastrie trunk in the feetus, alone have no cor- 
responding vein, as the umbilical vein goes to the liver. 

The twigs are here very considerable in proportion to the branches, 
so that these vessels form plexuses, which are termed according to the 
parts whence they arise, the hemorrhoidal plexus (plexus hemorrhoidalis), 
the internal and external pudic plexus (P. pudendalis internus et externus), 
the vesical plexus (P. vesicalis), the sacral plexus (P. sacralis), the 
vaginal plexus (P. vaginalis), and the uterine plexus (P. uierinus). 


V. PRIMITIVE ILIAC VEIN. 


$ 1617. The external iliac and hypogastric veins unite to form a 
short trunk called the primitive iliac vein (V. iliaca primitiva, s. com- 
munis). This trunk proceeds from below upward, and from without 
inward. It unites at an obtuse angle with that of the opposite side, 
on the anterior face of the fifth lumbar vertebra, and on the right to 
form the ascending vena-cava. 

Theright trunk is shorter than the left, exactly as the common trunk 
of the subelavian and jugular veins on the right side, a little less so 
however than the latter. It also ascends a little more vertically. g 

The right is placed behind and outside of the primitive iliac artery, 
the left behind and on the inside of this artery, before which its upper 
part passes. 

These two trunks always unite below and on the right of the bi 
cation of the primitive iliac artery, so that the upper part of the lefi 
primitive iliac vein is situated below the commencement of the right‘ 
primitive iliac artery. 3 
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CHAPTER VI. 
ASCENDING VENA-CAVA. 


$ 1618. The inferior or ascending vena-cava (vena-cava inferior, 8 
ascendens) extends from the fourth or fifth lumbar vertebra, to the 
lower part of the right auriele. It is always much larger than the su- 
perior. In its whole course, it is situated on the right of the vertebrä 
column, at the side of the aorta which is partly covered by it, 5 

Below and in most of its extent, it proceeds perpendicularly upward, 
but its upper part inclines to the right, so that it there takes an oblique 
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direction. This part is situated in a particular depression of the pos- 
terior edge of the liver, sometimes even itis surrounded entirely by the 
substance of this gland, from which it can be easily separated. 

Directly below tbe liver, it passes through the square opening of the 

diaphragm, enters the chest, and opens there directly from below up- 
 wards, into the right auricle. 

$ 1619. This is the common arrangement of the ascending vena- 
ı cava, 

The anomalies it presents, relate to the number, the situation, and 
Ithe insertion of the vessel. 

st. A rare anomaly is where the ascending vena-cava divides into 
ttwo trunks; it presents several degrees. 

The least anomaly seems to be that where the left side of the as- 
tcending vena-cava gives off, a little below the renal veins, a vessel 
wwhich ascends behind the aorta to go to the left renal vein, with which 
Hit anastomoses, so that these two veins form around the trunk of the 
saorta a plexus, whence arise all the renal veins of the corresponding 
sside. 

We have seen this arrangement several times. In fact there seems 
tthen to be a double renal vein ; but when we consider that this vessel 
passes behind the aorta to empty itself into the upper renal vein, and 
when we regard the following series of anomalies, we cannot but con- 
'sider it as indicating the doubling of the trunk of the ascending vena- 
wava. 

‘We sometimes see too, in the place where the ascending vena-cava 
ırises from the confluence of the two primitive iliäcs, an accessory 
essel which varies in size, and ascends on the left of the’aorta, and 
pens either into the vena-cava or into the left renal vein.* 

When the division is more marked the two trunks which proceed 
pon the right and the left of the aorta are still more similar. Zimmer- 
aann,r Wilde,t and Patsche,$ have described cases of this kind, 
he division always commenced as high as the renal veins, and the 
wo trunks anastomose together, on the fifth lumbar vertebra, by a 
mall transverse branch. ; 
The division of the ascending vena-cava into two trunks more 
arely depends on the fact that the hepatic veins do not unite with it. 
e first degree of this anomaly is where the hepatic veins open into 
1e ascending vena-cava higher than usual, above, and not below, the 
aphragm, as Huber || and Morgagni | have observed, It exists in 
> highest possible degree when the trunk of the hepatic veins emupties 
e blood into we right auricle,** 


Aorgagni, De Fe et caus, morb., ep. 47, a. 30.—Pohl, De venar. var., 1773. 
| We havese seen this anomaly severaltimes, 
#f De notandis circa natur@ humane machln® Da Duisburg, 1750, p. 54, 55. 

: Comm. Petrop., vol. A. 312, vol. viii. Ay? 

1 alkloge, 054. obs. an.,inthe a coll. dis., vol, vi. 
bs. anat., Casse] rn. 5 
De sed. et caus. mor 
Rothe, in the Ah. an Bao Hiad,, vol. i. pı 265, 
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All these anomalies are remarkable, as they establish an analogy 
between man and most reptiles and fishes, and also between the abdo- 
minal and the thoracic veins, 

2nd. The ascending vena-cava exists sometimes on the left, and not 
on the right side of the vertebral column, not only where the viscera 
generally are inverted, but even when the latter case does not exist.* 

3rd. The anomaly is greatest when the vein opens into the left 
auricle,f which depends on the development being arrested. 

$ 1620. The ascending vena-cava receives the lumbar, the sper- 
matic, the splenic, the capsular, the inferior diaphragmatic, and the 
hepatic veins. > 

I. LUMBAR VEINS. ; 


















8 1621. There are three or four lumbar veins (V. lumbares) which 
correspond to the lumbar arteries and empty into the ascending vena- 
cava. The left, which pass behind the aorta, are longer than those 
of the right. All anastomose with each other, and with the vertebral 
sinuses, through the intervertebral foramina ($ 1599). 


1I. SPERMATIC VEINS, 


$1622. The spermatic veins (V. spermatic®) usually open the right 
into the anterior part of the ascending vena-cava, some distance below 
the right renal vein; the left opens more exiermally than the preced- 
ing into the left renal vein. 

These veins, particularly the left, are äivided at a greater or less 
distance from their union, an arrangement remarkable as being @ 
greater development ofthetypeofthe leftside. Hence resultsa plexus | 
called the corpus pampiniforme. 


III. RENAL VEINS. 


$ 1623. The renal or emulgent veins (V. renales emulgentes) are 
usually single, and are numerous more rarely than the arteries, even” 
where the latter vary. They are situated also farther forward tha an | 
they. Ri 

The left is much longer than the right. It arises higher than it 
opens into the vena-cava at more of a right angle, and usually passes 
before the aorta to go to it. { 

We not unfrequently find it behind the aorta,} an anomaly, to 
which that leads where the vein divides into an anterior and a posteriof 
trunk, which pass, the latter behind, the former before the aorta, be 
yond which they are frequently again blended into one. 


* Morgagni, Ep. anat., m.56,8. 31. . B- 
+ Kine, n che ad, and phys.journ., vol. xiii, p. 120.—Lemaire, in the Bu 
des sc. med., vol. v. 1810. R: 
ı Albinus, Annot. acad., b. vii. c.2.—Sandifort, Obs. an. BERN i.c. 5; bei 

c.8. We have often seen this anomaly. 
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IV. CAPSULAR VEINS. 
























81624. The capsular veins (V. capsulares) open, the right always 
into the ascending vena-cava, the left, on the contrary, into the left 
trenal vein, nearly about its centre. 


V. HEPATIC VEINS, 


81625. We may distinguish the hepatic veins (V. hepatic@) into 
sarge and small. 

The small are more numerous than the large. They empty into 
“hat portion of the ascending vena-cava, which ascends behind the 
jiver, and are arranged irregularly in pairs one at the side of another. 
We number. about twelve. 

The large are much larger. ‘They emerge from the posterior edge 
of the liver, much nearer its upper than its lower face, and empty into 
he anterior part of the vena-cava, directly below its passage through 
he square opening of the diaphragm. 

There are usually two which open into the vena-cava near each 
ther. 

The right is smaller, and almost always a little deeper, and belongs 
antirely to the right lobe. 

The left is much larger, especially in the foetus, and divides directly 
elow its insertion into the ascending vena-cava, into two trunks, of 
Fhich the right belongs to the inner part of the right lobe, and the 
>ft to the left lobe only. 


VI. INFERIOR DIAPHRAGMATIC VEINS, 


$ 1626. The inferior diaphragmatic veins (V. phrenic@ inferiores) 
(ecompany the arteries of the same name, and empty either into the 
ırge hepatic veins or enter into the vena-cava, directly before it passes 
irough the diaphragm. 


CHAPTER VII. 
SYSTEM OF THE VENA PORTA. 


\& 1627. The vena porta (V. portarum,)* an extremely curious phe- 
‘omena in the organism, is a small separate system, inclosed in the 
irge, the roots of which arise from the intestinal canal, where it com- 
unicates with the system of the aorta by branches of the visceral and 
ssenteric veins, and which are distributed, like arteries in the liver, 


*%* Walter, De venä port. exerc. anat., Leipsic, 1739, Bixrerc. anat., vol, ii. 1740, 
"Henlein, Descriptio ven porlarum, Frankfort, 1809, 








516 DESCRIPTIVE ANATOMY. A 


where it unites by means of the hepatic veins ($ 1628) in the venous 
system of the body. 

It is very unfrequently directly continuous with the venous system 
ofthe body, and then it does not ramifyin the liver, but empties 
directly into the ascending vena-cava, of which it forms a ramifica- 
tion.* In this case the hepatic artery is larger than usuai. 























I. VENOUS PORTION. 


$ 1628. The venous portion of the vena-porta is formed principally 
by three large trunks, the coronary vein of the stomach, the splenie 
and the mesenteric veins, which unite to produce the middle part or 
the trunk of the vena-porta, 


I. CORONARY VEIN OF THE STOMACH. 


8 1629. The coronary vein of the stomach (V. coronaria ventriculi 
superior) corresponds to the artery ofthe same name. It is the smallest 
of the three branches. It empties from left to right, and from above 
downward into the trunk of the vena-porta, behind the pilorie portion 
of the stomach. The constancy of its separation with the two other 
veins seems to be the cause why the caliac artery divides so frequently 
into several trunks. iz 


1I. SPLENIC VEIN. 


the duodenum, but receives also, shortly before it terminates, thelast 
epiploic vein, and thus corresponds to the inferior mesenteric artery, 
so that consequently this latter is a subordinate trunk. E: 


IIl. MESENTERIC VEIN. 
$ 1631. The mesenteric vein (V. mesenterica, s. mesaraica) receives 


Consequently, it corresponds to the superior mesenteric artery. In the 
early periods of foetal existence, it receives the omphalo-mesenteric ve 2, 
which arises from the umbilical vesicle and commonly disappears &@ 
the third month of pregnancy. 


* These cases are extremely rare. We know of but four instances, only two@f 
which are anthentic. Lieutaud mentionsone ofthe first class from Bauhin, (Hist 
anat. med., vol. i. p. 190), and Huber mentions another (obs. anat., p. 34) ; buk 

erlhaps hemeans the trunk ofthe hepatic veins, which isprobable. Theauthent 
nstances have been mentioned by Abernethy (PA. Tr,, 1793, vol. i. p- 59-63), & 
Lawrence (Mea. ch. tr,, vol. v. p. 174). ‘These anomalies are very important IB 
the history of the secretion of bile, and likewise for the theory of the primiti 
part ofthe vena-porta, and because they establish an analogy with the inverteb ri 
animals. 
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il. TRUNK AND ARTERIAL PORTION OF THE VENA-PORTA. 


$ 1632. These last two branches, in uniting at a right angle, form 
{the trunk of the vena-porta, the walls of which are thicker than those 
‘of its venous portion. This trunk proceeds obliquely upward to the 

ight, behind the second curye of the duodenum, having in front the 
patic artery, the biliary ducts, the lymphatic glands, and the hepatic 
exus, with wbich parts it is united by a common envelop, which comes 
om the peritoneum, the capsule of Glisson (capsula Glissoniü). It 
sascends before the vena-cava, and is much larger than it. Near the 
Iright extremity of the transverse fissure of the liver, it divides at an 
tacute angle into from two to five branches, of which the right is larger 
sand shorter, goes directly to the right lobe of this gland, while the left 
jis smaller and longer, proceeds transversely in the fissure, and enters 
iinto the left lobe. 

The latter, in the foetus, receives the umbilical vein, and gives off pos- 
tteriorly the venous canal, which goes into the ascending vena-cava. 
These two vessels will be mentioned in the history of the foetus. 

In describing the liver, we shall mention the distribution of the arte- 
trial portion of the vena-porta, 


SECTION IV. 
PULMONARY ARTERY. 


& 1633. The pulmonary artery (A. pulmonalis, s. vena arteriosa) is 
tgenerally a little smaller than the aorta, and arises from the summit 
«or apex oftheright ventricle, ascends to the left and backward, and pre= 
ssents a convexity upward and forward on the right, while it is concave 
downward and backward to theleft. Atits lower partit covers the com- 
nmencement of the aorta in front, and in the rest of its course it pro- 
ds on the left side of this artery, below its arch and on the left of 
trunk. After passing through about two inches, it divides into a 
geht and a left branch. From its bifurcation arises a round solid cord, 

line thick and about four lines long, called the arterial ligament (L. 

ırteriosum). This is the remains of a duct, the arterial canal or canal 
Yf Botal (ductus arteriosus, s. Botallianus), or the right root of the 
0rta, the changes of which we shall desceribe more minutely when 
Priving the history of the foetus. This cord ascends a little obliquely 
‚the left, towa:d the commencement of the ascending aorta, and is 
ıttached to its anterior part so firmly thatit cannot be separated with- 
ut tearing. A cylinder of bone, more or less apparent, generally 
‘orms within it, even in young people, shortly after the canal is com- 
$hletely effaced, in accordance with this general law, that ossification 
ks a diminution of the vital activity in tie organs, 

you, ı. IX 
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The two branches separate from the trunk at a right angle, to go 
each to its corresponding lung. 

The right branch proceeds transversely to the right, directly behind 
the aorta and the descending vena-cava, before the right bronchia. It 
is not only larger than the left, which depends on the greater size of 
the right lung, but it is also longer than it by the whole breadth of the 
aorta. Italso penetrates more deeply into the fissure of the lung, and 
divides from above downward, before coming to the substance of the 
organ, into two branches, an upper, which is smaller, and the inferior, 
which is much larger, 

The upper branch goes upward, and at the moment it enters the 
lung, divides again into two ramuscules, of which the lower is also the 
larger, while the upper bifurcates in turn. 

The lower branch descends behind the superior pulmonary vein, to 
arrive at the middle and inferior lobes of the lung. It divides, oppo- 
sitethe middle lobe, into two branches, an anterior and superior, which 
bifurcates also before it enters the most internal part of the middle 
lobe, the other is much larger and lower, and, covered at first before by 
the middle branch of the right bronchia, goes to the lower lobe, and 
divides into three branches before it penetrates into it. 

The left branch of the pulmonary artery is shorter and narrower, 
ascends a little on the left, goes toward the left lung, passes before 
the origin of the descending aorta, goes outward in the fissure of this 
lung, between its upper and its lower lobe, and dividesinto upper änd 4 
lower branches. Those ofits branches which arise the first, the pos- 1 
terior, are generally smaller than the anterior, which arise afterward; 
and those which ascend into the superior lobe are smaller but more 
numerous than those which descend into thelower. All generally bifur- 
cate when they enter this organ. 

The two branches of the pulmonary artery and all their ramifications E. 
are situated above and before the bronchia and their subdivisions. 

$ 1634. The congenital anomalies of the pulmonary artery are, 

1st. The total absence. 

2nd. "Its obliteration. 

3rd. A great narrowness. 

4th, Its insertion in the aorta: then it sometimes forms only one 
trunk, and sometimes its two principal branches arise from two sepa- 
rate places. 

5th. Its insertion in the left ventricle. j 

6th. Itsinsertionin the two ventricles by the perforation of the ba se 
of the interventricular septum. 

7th. The existence of two or four valves, instead of three, 

8th. The permanence of the arterial canal. 

9th. The insertion of this canal in the subclavian vein. 

10th. Finally, the insertion of this canal in the right ventricle. 


} 
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SECTION V; 
PULMONARY VEINS. 


$ 1635. The pulmonary veins (V. pulmonales, s. arteri@ venose) are 
usually destitute of valves, with some very rare exceptions.* They 
generally form on each side an upper and a lower trunk, which open 
at the four angles of the right auricle ($ 1308), and which, considered 
together, are a little smaller than the trunk of the pulmonary artery. 
The upper veins are a little larger thau the lower, and are somewhat 
more distant from each other when they arrive at ihe auricle. Those 
ı of the same side are much nearer each other than those of the two sides. 
' They are looser anteriorly than posteriorly, and are placed in front of 
the branches of the pulmonary artery and of the trachea. After pro- 
ı ceeding a short distance, from four to six lines, each trunk, the infe- 
ırior generally sooner than the superior, divides anew into at least two 
| principal brauches, viz. the upper into an upper and a lower branch, 
the lower into an anterior and a posterior branch, wbich commonly 
\ directly subdivide into two or more branches, before even penetrating 
!into the fissure of the lung. 
The right pulmonary veins are a little larger, but most generally 
ı much shorter than the left. They are always covered anteriorly by 
!the deseending vena-cava and also .by the right auricle. The upper 
' vein of this side comes from the upper and middle lobes of the right 
lung, from the first by its upper branch and by its lower branch from 
the second. The upper branch however usually receives one or more 
ramifications from the middle lobe, while the lower receivesthem only 
"from the inferior lobe. The distribution of the pulmonary veins is then 
the opposite of that of the artery. 
$ 1636. We not unfrequently find a greater‘ or lesst number of 
' trunks of the pulmonary veins, either from their division or their union. 
The first anomaly seems to be morecommon than the second. It does 
not always occur exactly in the same manner, and differs in quantity 
"and quality. Most generally the number of trunksis increased by one 
‚only, there being five. In two cases now before us, the anomaly exists 
‘on the right side: the three trunks are situated one above another: 
‘the central trunk is much smaller than the other two, and is placed 
‘ directly below the superior, being nearer to it than to the lower. We 
then observe in this only a greater development of the normal type. 


- * Kelch, (Beytrage zur path. anat., Berlin, 1813, p. 81, No. 59) has found, 
\ before the orifice of one of the right pulmonary veins, a valve, which is very 
. ous, as a repetition of what occurs normally in several reptiles. 

+ Meckel, Mem. de Berlin, BNP: 167,—Haller, Depart corp. hum.,f, i. f. ii, 
’ 


. 4 123,—Portal, Mdm. de Paris, 1 Hist., p. 74.—Sandifort, Obs, anat. palh., 
’ vol. iii. p.Al ; vol. iv, p, 91, 


+ Loeseke, Obs. anat., Berlin, 1754, p. 26.—Portul, Mem. de Paris, loc. eit,— 
a cit.—Pohl, De venis, Leipsic, p. 11,—Sandifort, Obs, anat.path.,hook 
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Less commonly we find a third trunk, which we have observed also 
ontheleft side, and which, proportionally smaller than the usual super- 
numerary vessel, arises by branches coming from the posterior part of 
the upper and lower lobes, is separated from the right superior pulmo- 
nary vein by the right branch of the pulmonary artery, and empties 
from above downward and from behind forward, into the posterior part 
of the right portion ofthe pulmonary auricle, almost opposite its centre. 

Still more rarely also the number of pulmonary veins is increased 
by two, and becomes six ; there are then sometimes three on each‘ 
side, and sometimes four on one side and two on the other.* We 
regret that Sandifort did not state on which side the anomaly existed 

in the latter case. 

The pulmonary veins seem to be diminished on the left side more 
frequently than on the right; at least this diminution has been observed 
on this side by Loeseke, Sandifort, and ourselves, while the veins on 
the right side were normal. s 

Other anomalies of the pulmonary veins, such as the termination 
of all or of one only, in the descending vena-caya or in the right auri- 
cle, are much more rare. 


SECTION VI. 


LYMPHATIC SYSTEM. 


& 1637. We have mentioned the general characters of the Iymphatic 
vessels, in our General Anatomy: they accompany the two sections 
of the vascular system already described, particularly the veins, which 
they resemble much more than the arteries in their arrangement, and 
correspond to them so exactly, that their history is already partially 
given in that of the sanguineous system, The topography of the Iym- 
phatic system is generally stated without, any regard to the difference j 
of the two principal parts which compose it, the vessels and the glands. N 
But the method adopted by some anatomists, among others by Cruik- 


u 


shank and Bichat, and which is to describe first the glands and then 
the vessels, is preferable.. We also have adopted it, because, by insu- 
lating the history of the glands, we can not only present amore general 
picture of the distribution of the Iymphatic vessels, but can form more 
exact ideas of the most essential particulars presented by the glands, 
in respect to their existence, number, situation, and size, in different 8 
parts of the body. M 
Authors are not agreed as to the order of describing the Iymphaties 
Some, as Seemmerring and Portal, examine first those of thehead, next 
those of the limbs, finally those of the thoracic and abdominal cavities’ 
and of the parts they contain. Others again, as Hewson and Cruik- 


* Sandifort, Ods. anat. palh., book iii. p.41, book iv. p. 91- 
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shauk, regard only the position, and begin with the Iymphatics of the 
lower limbs, then pass to those of the abdomen and chest, and termi- 
nate by those of the upper extremities and of the head. Many, of 
whom we shall mention Mascagni and Bichat, whose method resem- 
bles the preceding very much, describe the lymphatics according to 
the relations between them and the principal trunk; so thatthey divide 
them first into two large sections, comprising, first, those which com- 
municate with the thoracic canal within the abdomen and the chest, 
second, those which open in the neck, either in this canal or directly 
into the subelavian and jugular veins. 

Although the method of describing the Iymphatic vessels of the lower 
limbs is preferable, because we can then commence with the most con- 
siderable part of the system, and particularly because it allows us to 
state beforehand the origin of the principal trunk, whence it is generally 
followed in treatises, it seems to us more convenient, in a complete 
treatise on anatomy, to examine these vessels in the order in which we 
have described the other sections of the vascular system ; and conse- 
quently, as we take the history of the arteries as the base of that of the 
other vessels, to treat, first of the lymphatie vessels of the head and 
neck, then those of the upper extremities, next those of the viscera of 
the chest and of the abdomen, and lastly those of the lower extremi- 
ties. By this method we finally arrive at the principal trunk, and the 
description follows the same course as the lymph does in the system. 


CHAPTER I. 


LYMPHATIC GLANDS. 
I. LYMPHATIC GLANDS OF THE HEAD AND NECK. 


I. LYMPHATIC GLANDS OF THE HEAD. 


$ 1638. The lymphatic glands of the head are, proportionally speaking, 
very small and very few. Tlıey have not as yet been demonstrated 
strietly to exist within the skull, either in the brain or in the parietes, 
Atleast wecannot consider certain tumours, as those of scrofula, which 


- are not unfrequently found in greater or less quantity in the substance 
' or on the surface of the brain, as proving that Iymphatic glands exist 
in'this viscus ;* for we have no proof that these tumours arise from 


enlarged glands and are not new formations. 

‘We cannot assent to the opinion tbat the pituitary and pineal glands 
are lymphatic glands, 
Those formations called glands of Pacchioni and the other analogous 


- eorpuscles which appear in the choroid plexuses are very different. 


Hr * Reil, Momor. clin,, vol. ii. £. 1, p. 39. 
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Those small bodies found in the carotid canal, and which are lym- 
phatic'glands, according to some anatomists, as Winterbottom* parti- 
cularly, seem to us to be the upper ganglions of the great sympathetie 
nerve. We have formed this opinion after frequent examinations of 
them. 

$ 1639. On the contrary there are evidently ymphatie glands on 
the outside of the head. They are much more rare in the cranial than 
in the facial portion. In fact, in the skullthey exist only at the lower 
part, behind the ear; even there they are not constant and very small. 

They are more numerousin the face. They are found also at its 
lower part, under the zygomatic arch, and around the parotid gland 
in allits extent. The superficial glands cover the outer face of this 
gland; the deep glands are situated on the buceinator muscle and 
behind the parotid gland. We also find very constantly within this 
gland one or more, which are small and almost, either alone or with 
those near them, the primitive seat of those tumors which are gene- 
rally considered, but very wrongly, as developed in the substance 
this gland.r 

The largest and most constant of these glands are situated along 
the lower edge ofthe lower maxillary bone, on the anterior partofthe 
inferior belly of the digastricus muscle. ' 


II. LYMPHATIC GLANDS OF THE NECK. , ’ 


8 1640. The lymphatic glands of the neck are distinguished into 
superficial and deep. : 

The superficial are smaller and less constant than the rest, andare 
found along the external jugular vein, between the platysma myoides 
and the sterno-cleido-mastoideus muscles. 

The deep glands are much larger and more numerous; this region | 
contains more than any other excepting the mesenteric. ke: 

There are none in the anterior part of the neck nor in the middle 
part of its lateral face, or we find at least only two or three of them 
which are small, which are not larger than a seed of hemp, and which 
are situated on the sides of the larynx, and between it and the hyoid 
bone. One or several of them are found on the mucous membrane of 
the trachea and of the esophagus imbedded in a great quantity of fat, 
They sometimes swell very much, and then may cause suffocation.? 

The Iympbatic glands are small and inconstant also on the posterior 
part of the neck. A 

The largest and most numerons are those in the upper and in the 
lower part of the lateral faces of this region of the neck, 2 

The upper and anterior (G. concatenate, s. jugulares) which are the 
largest, extend under the sterno-cleido-mastoideus muscle, from the 


* Devasis absorbentibus, Edinburgh, 1781. 
+ Burns, Surgical anatomy of the head and neck. 
t Burns, /ac, cit., p. 85, tab.5, 
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mastoid process, along the carotid artery and the internal jugular vein, 
to the upper extremity of the cavity of the thorax. Some are placed 
outward, before the carotid artery, others inward, between this artery 
and the vertebral column. The most and the largest of these glands 
are found at the upper part of the neck, where the large vascular 
trunks divide. 

The nearness of the carotid artery renders it possible to confound 
the tumours produced by their enlargement with an aneurism.* These 
tumours derange respiration and digestion because they compress the 
great sympathetic and pneumo-gastric nerves. 

When the glands behind the large vessels swell, they usually em- 
brace these trunks, and also the nerves, and are blended with them in 
a single mass. 

The inferior and posterior are usually smaller. They are surrounded 
with a very loose cellular tissue; they occupy the triangular space 
between the sterno-cleido-mastoideus muscle, the clavicle, and the 
trapezius muscle, and frequently extend to the azillary glands, along 
the vessels of the shoulder. 


I. LYMPHATIC GLANDS OF THE UPPER EXTREMITIES. 


$ 1641. The Iymphatic glands of the upper extremities are divided 
into the brachial and the azillary, 


I. BRACHIAL GLANDS. 


& 1642. The brachial glands rarely exist below the humero-cubital 
articulation. We however sometimes find several on the course of the 
radial and ulnar vessels, but they are few and very small. 

The glands of the elbow are situated on the anterior face ofthearm, 
especially on that of the inner condyle of the humerus. They vary in 
number from one to four, 

From the elbow to the axilla are from four to seven, placed succes- 
sively on the inner and anterior side of the arm, along the superficial 
brachial artery. 


II, AXILLARY GLANDS, 


$& 1643. The axillary glands in number and size exceed the preced- 
ing: we number as many as twelve which surround the large trunks 
(of the vessels. They exist principally between the serratus magnus 
and the pectoralis minor muscles and the internal part of the vascular 
' trunks, to which they are sometimes very intimately united, but extend 
' below the pectoralis major muscle and the clavicle. 


* Burns, loc. cit.,p Bl. ı 
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The deepest are the largest, and are covered by the pectoralis minor 
muscle. 


III: LYMPHATIC GLANDS OF THE TRUNK. 


& 1644. The lymphatic glands of the trunk are divided into those 
of the thorax and those of the abdomen, 


I. LYMPHATIC GLANDS OF THE THORAX. 


$ 1645. The lymphatic glands of the thorax comprise the glands of 
the parietes of the thorax, those of the mediastina, and those of the 
lungs, 


I. OF THE GLANDS OF THE PARIETES OF THE THORAX, 


& 1646. They are very small, and their number varies exceedingly. 
They are found in no determinate order, principally between the ex- 
ternal and the internal intercostal muscles, particularly along the 
heads of the ribs, on the side of the vertebralcolumn. Opposite these 
latter there are from six to ten on the anterior face, along the course 
of the internal mammary artery. 


II. GLANDS OF THE MEDIASTINA. 


8 1647. The glands of the mediastina are distipguished into those 
of the anterior and those of tbe posterior mediastinum. ° 

The glands of the posterior mediastinum descend along the eso- 
phagus and the aorta, and communicate outwardly with the posterior 
glands of the parietes of the chest. They are numerous but small. 
The largest are those which correspond to the central dorsal vertebr&. 
They not unfrequently swell and cause dysphagia, as Van Geuns has 
remarked. 

Those of the anterior mediastinum are from eight to ten in number, 
aud reascend along the anterior face of the pericardium from the dia- 
phragm. They are rarely diseased, as Cruikshank has observed, and 


as we also have remarked. 


III. BRONCHIAL GLANDS. 


8 1648. The bronchial glands (G. bronchiales, pulmonice, Vesalian«)* 
are situated around the bronchi, but they penetrate, although gra- 


dually diminishing in size, in the substance of thelung along the rami- 


fications of these channels. They are always numerous and large, 


and sometimes to an extraordinary degree. The largest usually exist 


* Portal, Sur la structure et sur les alterations despoumons, avec desremarques 


sur la nalure de quelgues symptomes de la phthisie; in the Mem. de Paris, 1780. 
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before the bifurcation of the trachea between the two bronchi. In 
‘he adult they are more or less black. Sometimes this tint extends 
‚ıiformly to every part ; sometimes it,exists in more or less broad 
and deep coloured patches. Iminfancy, on the contrary, the ’bronchial 
glands arereddish, like those of all other parts of thebody. We have 
observed, that before becoming entirely black, their surfaces are covered 
to a greater or less extent with black spots, which probably depends 
on the mode in which the Iymphatic vessels are distributed. Gene- 
rally they do not begin to be coloured until the age of ten years, fre- 
quenutly not till twenty years. They do not all become dark at the 
same time, and their colour gradually deepens. k 
The extent and the degree of colouring immediately relate not only 

to the age of the subject, but also to the state of the lungs, and per- 
haps even to the nature of the air which is breathed, particularly to 
the quantity of carbon it contains ; at least the.bronchial glands are 
always proportionally larger and blacker in subjects affected with 
\ ehronie disease of the lungs. They were even blacker than usual in 
‘a person affected with this disease, and who was in the habit of 

ı smoking. * 

The black colouring matter is situated not only in the substance of 
!the gland, but also in the fluids they contain, as it may be obtained by 
‘expression. The colourivg substance seems to be pure carbon, which 
Pearson thinks is not derived wholly from without. | 

Although these bodies are generally considered as true Iymphatic 
ıglands, they are not admitted as such by all authors. Some, as 
' Portal, distinguish the lymphatic glands ofthe lungs from the bronchial 
i glands, or admit in the lung only a single species of glands, to which 
\they refer the bronchial glands also; but, instead of regarding these 
"hodies as Jymphatic glands, consider them secretory organs. This 
is particularly the opinion of Senac.t This anatomist thinks, and 
Jinregard to the bronchial glands, Portal also, that they enclose a cavity 
‘communicating with the trachea by a canal, which may be easily de- 
ımonstrated in a diseased state, by passing into it a bristle, and through 
\ which it is easy to cause the fluid they contain to pass into the trachea. 

Not unfrequently, also, the most perfect similarity exists between 
\the liquid contained in these glands, and that which lines the parietes 
‘of the trachea. Senac thinks that they do not act in the foetus : 
(according to Portal, their action continues during life, 

According to Portal, the bronchial glands differ from the IJymphatie 
I glands of the lungs admitted by this anatomist to exist independently 
+0f them, intheir situation, volume, and form, sineethe Jymphatic glands 
‘are not placed like them below the ramifications of the trachea, but 
sare dispersed irregularly in the substance of the lung, and are collected 


* Pearson, on hr eolouring matter of the black hronchial Be andon the, 
I Black spots of the lungs ; in the Phil. trans., 1825, plate ii. p. 166. 
+ Pearson, loc. eit,, p.« 164, 

+ Sonat, Tr. dw ceur, vol. ii. p. 686. 
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particularly on the surface.of this organ; they are also smaller, rounder, 
harder, and evidently receive lympathic vessels. They are also dis- 
tinguished from them by their changes produced by disease, as the two 
kinds of pulmonary glands may be affected independent of each other. 

We are, however, inclined to agree with those who make no dis- 
tinction between the bronchial and the lymphatic glands of the lungs. 
All the characters assigned to them are purely aceidental ; the bron- 
chial glands even frequently differ from each other in allthese charac- 
ters, as one may judge from the details wehaye previously mentioned, 

In examining bronchial glands which are very much swelled and 
which manifestly contain a liquid, we have never discovered any canal 
going from these bodies to the trachea ; and when these two organs 
communicate, it may depend on the enlargement or the morbid alter- 
ation of the glands, and their pressure upon the trachea ; and farther, 
some persons have expectorated ossified portions of these glands, 

In fact, our observations have shown that the bronchial glands are 
more subject to ossification than all others, within the substance of 
the lung, or around the bronchi. 


II. GLANDS OF THE ABDOMEN. 
$ 1649. The abdominal glands occupy principally the cavity of the 
abdomen. We find.but seldom one or more of small size in the parietes 
of this cavity, for instance, above the umbilicus on the linea alba.* 
The abdominal cavity of allthe regions of the body contains the | 
most lymphatic glands, because there the form and functions of the 
Iymphatic system are most completely developed. 
They are principally situated in the folds of the peritoneum which 
unite the abdominal viscera with each other, and with the parietes of 
the abdomen, and they may be divided into mesenteric, gastric, celiac F 
and lumbar. 


I. MESENTERIC GLANDS. 


$ 1650. The mesenteric are the largest and most numerous ofallı 
the abdominal Iymphatic glands.r+ 

They are divided into the proper mesenteric glands (G. mesenteric@e) 
and the mesocolic glands (G. mesocolice). 

The proper mesenteric glands are situated principally on the left and 
convex side of the superior mesentericartery. They are incomparably 
more numerous and larger than the mesocolic glands. We usually 
number more than one hundred of them, sometimes even more tha . 


*% Masengni, loc. eit., p. 90. n 4 

+ Werast and Feller (Pasorum lacteorum atque Iymphaticorum anatomic-DANEE 
siologica descriptio, Leipsic, tab. i), have figured some mesenteric glands an u ( 
Iymphatie vessels of thesmall intestine. Barth, De glandularum mesaraicarunt 
inflammatione, Halle, 1820. 
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twice that number, differences which depend only partially on the length 
of the intestinal canal. Those which correspond to the jejunum are 
more completely developed in every respect, than those which receive 
the lymphatics of the ileon. They are rarely less than two inches 
from theintestine. From this point to the base of the mesentery, they 
gradually enlarge and approach each other, so that sometimes many 
are blended in one mass, resembling what is seen in many mammalia, 
where they are termed the pancreas aselli. 

These are principally the glands which are swelled in scrofulous 
patients, 

The mesocolic glands are much smaller and fewer than the preced- 
ing. There are seldom more than thirty ; sometimes there are only 
twenty; in some rare cases there are fifty. They are situated nearer 
the intestine than the mesenteric glands, and sometimes rest directly 
upon it. There are still more in the transverse mesocolon, at the 
lower- part of the ascendiag colon and in the sigmoid portion of the 
descending colon, than in the other regions. 

These glands are rarely swelled even when the preceding are so. 


II. GASTRO-EPIPLOIC GLANDS. 


$ 1651. The gastro-epiploic glands (G. stomacho-epiplo@) are situ- 
ated along the large (G@. ventriculi inferiores) and the small (G@. ven- 
trieuli superiores) curves of the stomach. They are small and few, 
and not more than four or five to each curve. 


III. CELIAC GLANDS, 


$ 1652. Under the term celiac glands we may include, as Bichat 
does, the hepatic, the pancreatic, and the splenic glands. They sur- 
round a greater or less portion of the trunk of the vena porta, the 
splenic vessels, and the trunk of the celiac and superior mesenteric 
arteries, 


IV. LUMBAR GLANDS, 


$ 1653. The lumbar glands (G. lumbares) are generally very nume- 
rous and very large, and surround, forward and on the two sides, the 
abdominal aorta and the ascending vena-cava, and also the renal ves- 
sels. The anterior are larger than the lateral, which are placed on 
the sides of the bodies of the vertebr&, and before their transverse pro- 
 cesses, 


Eu 


Iv. LYMPHATIO GLANDS OF THE LOWER EXTREMITIES, 


$ 1654, The Iymphatic glands of the lower extremities en be 
 divided into the crural and pelvic. 
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I. CRURAL GLANDS. 


8.1655. Lymphatic glands are rarely found below the femoro-tibial 
articulation. Cruikshank* and Hunter have never seen them. Some- 
times, although very rarely, there exists on the anterior face of the 
leg, between the tibia and the fibula, a little below the middle of the 
limb’F or higher, near the upper extremity of the interosseous mem- 
brane, a small gland, which we have once seen double; this is called 
tbe anterior tibial gland (G. tibialis antica). The popliteal glands 
(G. poplite=)) are larger than the tibial, although they are very small. 
They are rarely more than three or four in number, and are situated 
deeply in the fat, and surround the popliteal vessels. 

j 
‚II. PELVIC GLANDS. 


‚ 


$ 1656. The pelvic glands (G. pelviane) are divided into the inguinal, 
the external iliac or hypogastric and the sacral glands. 


I. INGUINAL’GLANDS, 


8 1657. The inguinal glands (G. inguinales), are the largest in the n 
body except the mesenteric. They are divided into supsrficial and 
deep. 

The superficial vary in number from six to thirteen, and’are situated 
directly under the skin, between it and the fascia-lata aponeurosis. 
They sometimes commence on the internal face of the middle of the 
thigh. The upper, which are constant, are always closer to each other 
thantthelower; they surround the upper part of theinternalcutaneous 
vein of the thigh and extend to the symphysis pubis. a 

The deep are fewer in number, and vary from threeto seven. They 
are placed below the crural aponeurosis, between the adductor, the 
sartorius, and the iliacus muscles, and surround the superficial crural F 
arch. 


The deep glands are not so constant as the superficial. 
4 










II. EXTERNAL ILIAC GLANDS. 


8 1658, The external iliac glands (G. tliac® externe) are six, eich 
or ten in number, and extend along the external iliac vessels, from the’ 
erural arch to the beginniug of the lumbar region, where they are con- 
tinuous with the lumbar glands. 


* Loc. cit., ap 
t Hewson, loc. a Ps 27: 
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III. HYPOGASTRIC GLANDS. 






















$ 1659. The hypogastric or internal iliac glands (G. hypogastrice, 
8. iliac@ interne) also väry in number ; but generally they are more 
mmumerous than the external. These glands accompany the internal 
iliac vessels. 


IV, SACRÄL GLANDS,, 


8 1660. The sacral glands (G. sacrales) are situated between the 
rrectum and the sacrum. They are united laterally with the preceding 
sand above with the mesocolic glands. 


CHAPTER II. 


LYMPHATIC VESSELS. 


5 1661. We may divide the Iymphatic vessels- of all parts of the 
ody into superficial and deep. We shall describe them in the same 
ırder as we have the glands. 


ARTICLE FIRST. 


LYMPHATIC VESSELS OF THE HEAD AND THE NECK. 
I. SUPERFICIAL LYMPHATIC VESSELS. 


$ 1662, The superficial lymphatics of the head proceed under the 
kia. They are divided into those of the skull and those of the face. 

The superficial Iymphatics of the skull unite in from four to eight 

runks, which form two fasciculi, an anterior and a posterior. The 
terior descend along the temporal arteries, the posterior along the 
ipital artery, The first pass through some of the superficial zygo- 
atic glands, the latter those which exist behind the ear. Both unite 
h the superficial lymphatics of the neck, 
The superficial lymphatics of the face are more numerous than those 
the skull, because there is more of cellular tissue in the face, They 
d along the vessels of the face, pass through, partly, the glands 
u ted on the ‘buceinator muscles, but principally and constantly 
ross those which occupy the lower edge of the maxillary bone and 
he upper part of the neck, 

In this place the superficial lymphatics of the skull and face anasto- 
ose frequently together, and with the deep Iymphatic vessels of the 
ad; descend, in three or four trunks, some on the sides of the tra- 
-VüuL. IL. 22 
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chea, others on the posterior part of the neck, along the internal and 
the external jugular veins, receive the lymphatie vessels of the thyroid 
gland and of the muscles of the neck, and pass over the inferior lateral 
glands. 


II. DEEP LYMPHATIC VESSELS. 


$ 1663. The deep lymphatic vessels ofthe head are also divided into 
those of the skull and those of the face. 

The deep Iymphatics of the skull have not been pursued with clear- 
ness and certainty into the substance of the brain, but only into its 
membranes. They are seen here and there, especially when serum is 
effused upon the surface of the brain, both in the outer face of this 
organ, in the pia-mater and the arachnoid membrane, and likewise in 
the dura-mater, where they follow the course of the blood-vessels. 
Their trunks descend from the skull, along the internai carotid and 
vertebral arteries and the internal jugular vein, and .unite with the 
superficial Iymphatics of the skull and head, some in the superior, 
others in the inferior cervical glands ($ 1662). 

The deep Iymphatics of the face, arise from the muscles of this ? 
region, from the nasal foss&, and from the buccal cavity, penetrate ° 
into the superior cervical glands, and unite, both within these glands 1 
and after emerging from them, with those which arise from the traghea } 
and pharynx. 

$ 1664. The trunks of all the superficial and the deep Iymphatics of 
the head and neck, pass through the inferior cervical glands which # 
they unite, anastomose very frequently with each other and with some 
vessels which come from the upper extremities and from the cavity of 
the thorax, which arrive at the lowest of these glands, and unite in one 
of several trunks which open into the upper part of the thoracie canal, 
either directly into the angle of union of the jugular and subelavian 
veins, or finally into one of these last two, and then into the internal 
jugular, more frequently than into the subclavian vein, R 
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ARTICLE SECOND. 


LYMPHATIC VESSELS OF THE UPPER EXTREMITIES. 


$ 1665. We must consider, at the same time with the Iymphatie 
vessels of the upper extremities, particularly the superficial, the super- 
ficial Iymphaties of the dorsal face of the trunk, and of the middle par 
of its anterior face: for all these vessels terminate in the axillar 
glands. This arrangement is demonstrated not only by dissection 
but by the swelling of the axillary glands, when the vessels remote 
‚from these regions have been irritated; as when, for instance, 


blister has been applied to the epigastric region, 


ADENOLOGY. 53l 


I. SUPERFICIAL LYMPHATIC VESSELS. 





























1, SUPERFICIAL LYMPHATIC VESSELS OF THE DORSAL FACE OF 
THE TRUNK, 


$ 1666. The superficial Iymphatic vessels of all the dorsal face of 
the trunk, from the neck to the lumbar region, terminate in the axil- 
|lary glands. 

The superior, which arise from the neck, descend on the trapezius 
ımuscle, pierce the deltoides, and in this place, before arriving at the 
taxillary glands, receive those which arise from the skin of the shoulder. 

The middle and the inferior proceed transversely upward on the 
!frapezius muscle, pass through this muscle, arrive outward, between 
lit and the teres major muscles, and terminate in the axillary glands. 


Ill. SUPERFICIAL LYMPHATIC VESSELS OF THE LATERAL AND ANTE- 
RIOR FACES OF THE CENTRAB REGION OF THE TRUNK. 


'$ 1667. These vessels arise from the chest, and from that portion 
anf the abdomen above the umbilicus. 

The /ateral, which extend lower than the others, penetrate through 
he obliquus externus abdominis, and the serratus magnus muscles. 
The anterior and superior, the highest of which arise from the lower 
poart of the neck, proceed on the pectoralis major muscle, turn on the 
ower edge of this muscle, and go backward to the axillary glands. 
„Some of these vessels, the deepest, pass through the rectus abdomi- 
is ınuscle in some subjects, into the internal lymphatic vessels of the 
horax. Others, which are situated above, proceed through the deep 
auscles of the parietes of the thorax, and anastomose with the inter- 
wostal Iymphatics, 

These lymphatie vessels frequently communicate with the inferior, 
hich descend from the anterior face of the abdomen to the inguinal 
lands, 


ll, SUPERFICIAL LYMPHATIC VESSELS OF THE UPPER EXTREMITINS, 
'$ 1668. The superficial lymphatic vessels of the upper extremities, 
e distinguished into external and internal. 
ii The external commence on the dorsal face of the fingers, proceed 
"rst on their sides, follow the course of the cutaneous vessels on the 
jack of the hand, and ramify in this place and in the fore-arm, on the 
jernal and posterior faces of which they principally ascend, and 
khere they are farther increased by the lympbhatic vessels which arise 
"om this region. They proceed gradually forward and inward, so 
at near the humero-cubital articulation, they are situated entirely 
1 the inner face of the limb. 
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The internal arise from the internal face of the hand, also proceed 
along the lateral faces of the fingers, attended by the palmar vessels, 
anastomose in this place with the dorsal Iymphatic vessels, and unite 
in the hollow of the hand in three or four {runks, two of which are 
formed by the lymphatic vessels ofthe thumb and little finger, and a 
third and sometimes a fourth is formed by those of the other three 
fingers. They then ascend on the inner face ofthe fore-arm, and there 
receive several of the Iymphatic vessels from the integuments of this 
region. All, or at least most of them, pass through the glands of the 
elbow, and unite at this point and higher with the external. The 
largest trunks ‚which result from this union, and which are the fewest, 
ascend along the inner face of the arm, and following the course of the 
large blood-vessels, terminate principally in the axillary glands.. 

Some of them, but very few, attend the cephalie vein between the 
deltoides and pectoralis major muscles, and go to the inferior cervical 
glands. 


II. DEEP LYMPHATIC VESSELS OF THE UPPER EXTREMITIES. 


8 1669. The deep Iymphatics of the upper extremities accompany 
. the deep vessels so exactly, that it is useless to describe them, and they 
may be known well enough by the terms radial, ulnar, and interosseous 
(vasa l. radialia, ulnaria et interossea). They proceed principally on 
the inside of the hand, the fore-arm, and the arm, frequently anasto- 
mose with the superficial, and receive at the upper partofthearmthe 
small trunks which come from the pectoral muscles. 
These deep Iymphatic vessels partly penetrate into the glands which 
are rarely formed in the fore-arm, and all terminate in those of the 
axilla. 


III. TERMINATION OF THE LYMPHATICS OF THE UPPER 
EXTREMITIES AND TRUNK. 3 


through the axillary glands, unite in larger trunks within these glands 
and in the spaces between them, and are finally reduced to four orfive 
in number, which surround the subelavian artery. They unite anew 
into two or three large trunks, in tbe place where this artery comesto_ N 
the upper part of the chest; these ascend behind the subelavius mus- 
cle, above the subelavian vein, and open directly into it, either alone 
or united with the deep lymphatics of the trunk, the head, and even 
also those of the left side, with those of the lower extremity. 


$ 1670. The lymphatic vessels hitherto described, and which pass 4 
4 
3 
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ARTICLE THIRD. 
DEEP LYMPHATIC VESSELS OF THE THORAX. 


8 1671. It is most convenient to describe the lymphatie vessels of 
the abdomen separately from those of the chest, and to place the his- 
tory of the former after that of the lymphatic vessels of the lower ex- 
tremities. 

We distinguish the deep lymphatics of the chest into those of the 
parietes and those of the organs it contains. 


I. LYMPHATICS OF THE PARIETES OF THE THORAX. 


$ 1672. The deep lymphatics of the parietes of the thorax are 
divided into lateral, posterior, and anterior. 


I. LATERAL AND POSTERIOR LYMPHATIC VESSELS, 


$ 1673. The lateral and posterior Iymphatics (Vasa I. intercostalia 
posteriora) arise from all the muscles which surround the chest and 
contribute to form its parieties, also from the pleura, and reunite with 
the posterior intercostal trunks, which proceed along the intercostal 
vessels. They also receive on the side of the vertebral column the 
lymphatic vessels which come from the muscles of the back and from 
the vertebral canal, pass through the lateral glands of the vertebral 
column, frequently anastomose and communicate, particularly the 
upper, with the glands of the lung, principally follow a more or less 
descending direction, and gradually terminate in the thoracic canal. 


II. ANTERIOR LYMPHATIC VESSELS, 


$ 1674. The anterior Iymphatics of the parietes of the thoraz, or the 

internal mammary Iymphatic vessels (Vasa 1. thoracica profunda antica, 
s. mammaria interna), arise by their deepest branches from the upper 
and anterior part of the abdominal muscles and the diaphragm, pene- 
trate into the chest, below the xiphoid cartilage, proceed on both sides 
of the sternum and along its posterior face, pass through the glands in 
this place, and receive, on each side, the anterior intercostal lymphatic 
vessels (Vasa 1. intercostalia antica). 

. Those of the left side rarely unite in two trunks, usually in one, 
_ which ascends obliquely before the left subelavian vein, passes through 
the inferior cervical glands, afterward descends on leaving this point, 
_ and opens into the thoracice canal, more rarely into the venous system. 

. Those of the right side commonly empty into the right subclavian 

and internal jugular veins; but they also sometimes unite previously 


_ with the Ilymphatics of the head and of the upper extremities. 
e z2z2 
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Il. LYMPHATIC VESSELS OF THE THORACIC VISCERA. 

















$ 1675. The lymphatic vessels of the thoracic viscera are divided 
into those of the lungs, the pericardium, the thymus gland, and the 
heart. 


I. LYMPHATIC VESSELS OF THE LUNGS, 


8 1676. The superficiallymphatic vessels of the lungs arise on the 
surface of this organ from the pulmonary portion of the pleura, and 
form, on the lungs, a very complex network, with irregular meshes, 
which corresponds to the lobes of the viscus. Some of the trunks 
formed penetrate within the fissures of the lobes, and within the glands 
at the base of these spaces ; others proceed along the internal face of 
the lungs and empty into the bronchial glands. 

The deep Iymphatics of the lung arise from the substance of the 
viscus, anastomose very frequently with the superficial, proceed along 
the ramifications of the trachea and the pulmonary vessels, also enter 
into the bronchial glands, anastomose with the superficial vessels 
within them, and then proceed along the air-passages. fi 

After leaving the bifurcation of the trächea, the Iymphatic vessels 
which come from the bronchial glands, soon unite in three or four 
trunks, of which only one exists on the right and the others belong to 
the left side. 

Both pass through some inconstant glands situated before and on 
the sides of the trachea, go behind the internal jugular vein on their 
side, and empty immediately, or in connection with the Iymphatic ves- 
sels of the neck and upper extremities, into this orinto the subclavian 
vein. 5 

The pulmonary lymphatic vessels receive, on the trachea, those of 
the pericardium and of tbe thymus gland, which ascend into the ante- 
rior mediastinum after passing through some glands placed before the 
aorta and the vena-cava. ar 


Il, LYMPHATIC VESSELS OF THE HEART. 


8 1677. The Iymphatic vessels of the heart principally accompany the 
large vessels of this organ, leave the pericardium and ascend on the 
aorta and the pulmonary artery, pass through the glands on the former 
of these two vessels, and unite, on one side, with the lymphatic vessels 
of the lung, the thymus gland, and the pericardium, and on the other, 
usually empty, by several small trunks, either into the thoracic canal 
or directly into the left jugular and left subelavian veins. 
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ARTICLE FOURTH. 


LYMPHATICS OF THE LOWER EXTREMITIES, AND SUPERFICIAL 
LYMPHATICS OF THE LOWER PORTION OF THE TRUNK AND 
OF THE EXTERNAL GENITAL ORGANS, 


$ 1678. The most proper mode of describing the Iymphatic vessels 
of the lower extremities is to pursue the order adopted forthe upper 
extremities and for the superficial vessels of the neck and back, and 
connect their description with that of the superficial lymphatics of the 
lower portion of the trunk and of the external genital organs. 


‚I. LYMPHATIC VESSELS OF THE LOWER PORTION OF THE TRUNK, 


$ 1679. The superficial Iymphatic vessels of the lower portion of 
the trunk arise from the skin and the cellular substance of that portion 
of the abdomen below the umbilicus, the lumbar region, the haunches, 
and the perineum frequently anastomose with each other or with the 
superficial vessels of the lower extremities, communicate also, at least 
the former, with the superficial Iymphatics of the upper part of the 
trunk, and empty into the inguinal glands. 


II. SUPERIOR LYMPHATIC VESSELS OF THE EXTERNAL GENITAL 
ORGANS, 


8 1680. The superficial Iymphatic vessels of the external genital 
organs arise in the male from the scrotum and penis, in the female 
from the labia pudenda and clitoris. Those of the penis and clitoris 

* proceed, in two or three trunks, along the sides and back of these 


parts. They anastomose frequently with the superficial lymphaties of. 


the thigh, and empty into the inguinal glands. 
2 s 
Ill, LYMPHATI@ VESSELS OF THE LOWER EXTREMITIES. 


I. SUPERFICIAL LYMPHATIC VESSEES,. 


81681. The superficial lymphatic vessels of the lower extremities 
are situated between the faseia-lata and the skin, and are divided into 
anterior, which correspond to those of the anterior face of the fore-arm, 
and posterior, which are repetitions of those in the hollow of the hand 
"and of the inner side of the fore-arm,. The anterior arise from the 
back and sides of the toes, and from tbe back of the foot, ascend Onthe 
anterior and lateral faces of the leg, are finally placed on the inside of 
. this limb, and then ascend along the internal face ofthe thigh, 
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The posterior come from the sole of the foot, ascend along the pos- 
terior face of the leg, and anastomose frequently with the anterior. 

The largest and fewest trunks which are formed by the union of 
both, ascend along the internal and anterior part ofthe th gh, and 
empty at the summit into the superficial inguinal glands. 

The superficial Iymphatic vessels of the thigh proceed principally 
along its internal and its anterior face. Even those which arise from 
its posterior face take the same direction. They anastomose with those 
of the leg, and go to the inguinal glands. 


II, DEEP LYMPHATIC VESSELS, 


&1682. The deep lymphaties of the lower extremities are fewer 
than the preceding, and also differ in their situation being placed be- 
low the aponeurosis, 

They form four fasciculi, each of which unites in one or two small 
trunks, whieh proceed along the three arteries of the thigh and the 
external saphena vein. They arise from the same parts as those to 
which these arteries proceed, and from whence this vein arises, and all 
unite in the ham, in the popliteal glands. 

The anterior tibial lymphatic vessels sometimes pass through the 
anterior tibial glands ($ 1655), which are not constant. 

From three to six trunks come from the popliteal glands which are 

united by these vessels: these trunks ascend along the superficial 
popliteal and crural vessels which they surround, and receive princi- 
pally the deep crural lymphatic vessels, which accompany the deep 
blood-vessels of the thigh. 
‘ These deep crural lymphatic vessels, which anastomose frequently 
with the superficial, enter, some into the deep, others into the super- 
ficial inguinal glands. Some pass before these glands, to the inferior 
iliac glands. 

$ 1683. 'The superior deep Iymphatic vessels which arise from the 
adductor and extensor muscles, and those which rotate the thigh out- 
ward, and also from those of the perineum, accompany the obturator, 
ischiatic, and gluteal vessels, and terminate in the hypogastric and 
sacral glands. 


ARTICLE EIFTH. 


” ABDOMINAL LMYPHATIC VESSELS. 


$ 1684. The abdominal Iymphatie vessels divide like the thoracie, 
into those of the abdominal parieties, and those of the organs containe 
in the cavity of the abdomen, 
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I. OF THE LYMPHATIC VESSELS OF THE ABDOMINAL PARIETES,. 


$ 1685. The lympbatic vessels of the abdominal parietes are divided 
into the anterior, the lateral, the posterior, and the inferior. 

The anterior arise from the skin, from the aponeurosis of the 
abdominal muscles and from the rectus muscle which they perforate, 
accompany the epigastric artery, and terminate in the external iliac 
glands. 

The lateral come from the integuments, and from the lateral parts 
ofthe abdominal muscles, perforate the broad museles in this region, 
proceed along the crest of the ilium, and arrive at the external iliac 
glands. 

The posterior have their origin in the skin of the Jumbar region, the 
 quadratuslumborum muscle, the posterior part of the abdominal mus- 
Feles, and the spinal canal, go inward with the lumbar arteries which 
they accompany, extend to the vertebral column, penetrate into its 
lateral glands, and anastomose frequently with those of the side oppo- 
site, on the anterior face of the vertebral column, thus giving rise to the 
lumbar plexus, 

The inferior are distinguished into lateral and posterior. The lateral 
arise from the iliac bones, from the iliacus muscle, and from the levator 
ani muscle. 'T’hey pass below the psoas magnus muscle, and go to 
the external and the internal iliac glands, 

The posterior arise from the pyramidalis muscle, from the sciatic 
plexus, from the sacrum, and from the cavity of this bone. They ter- 
minate in the lumbar and the internal iliac glands. 

All these Iymphatics anastomose either at their origins, or within 
the glands which they enter. 






II. LYMPHATIC VESSELS OF THE ABDOMINAL VISCERA. 


$ 1686. The Iymphatic vessels of the abdominal viscera are distin- 
guished into the deep Iymphatie vessels of the genital and urinary or- 
‚gans, and into those of the digestive apparatus. 


1. DEEP LYMPHATIC VESSELS OF THE GENITAL AND URINARY ORGANS, 


$ 1687. The superficiallymphatic vessels of the genital organs have 
already been described. 
"#Among the deep, those of the penis and clitoris enter the pelvis along 
the deep blood vessels of those parts, go to the internal pelvic glands, 
_ and anastomose with the inferior Iymphatic vessels of the parietes of 
the abdomen, 

The Iymphatics of the testicle, which are very numerous and pro- 

portionally very large, form two layers, of which the external arises 

from the tunica vaginalis, and the deep or internal from the substance 
_ of the gland, They unite in from eight to twelve trunks, ascend along 


es, 
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the spermatic cord to the inguinal ring, and go to the lumbar zlands, 
following the course of the spermatic artery. 

The Iymphatics of the prostate gland and vesicule seminales anas- 
tomose with those of the bladder. 

The lymphatics of the vagina and lower part of the uterus penetrate 
into the internal pelvic glands ; a part of those of the lower part of 
the vagina accompany the round ligament of the uterus, pass through 
the inguinal ring, and anastomose with those of the uterus. Those of 
the upper part of this latter organ which unite with those of the ovary, 
follow the course of the spermatic vessels, ad terminate in the lum- 
bar glands, like the corresponding vessels in the male. 

$ 1688. Among the Iymphatic vessels of the urinary passages, 
those of the bladder go to the internal pelvic glands. 

Those of the ureters enter the external pelvic and lumbar glands, 
and anastomose with those of the bladder and kidneys. 

Those of the kidneys arise from the outside and inside of these or 
gans. The former, or the supericial, unite with the second or the 
deep, either directly or after forming several small trunks. The first 
is true of the internal, and the second of those which arise from the 
rest of the surface of the kidneys. 

The trunks formed by the union of the deep lymphatic vessels:. leave 
the renal fissure, accompany the renal vessels, anastomose frequently 
with those of the genital organs and of the capsul& renales, and empty 
into thelumbar glands. Several of them open into the thoracic can, 

Those of the renal capsules unite, some with those of the kidneys, 
others with those of the liver, the spleen, and the intestinal canal. 


II. LYMPHATIC VESSELS OF THE DIGESTIVE ORGANS. 


$ 1689. The lymphatic vessels of the digestive organs are divided 
into those of the intestinal canal, those ofthe stomach and the omenta, 
the liver, the spleen, and of the pancreas. They are also called the 
lacteal or chyliferous vessels, on account of the fluid they carry at the 
time of digestion. If however, we except at most the final branches, 
we ought not to distinguish between the lymphatic vessels which take 
up the chyle from the intestinal cavity and those which receive the 
lymph in the substance of the organ, since both fluids follow precisely 
the same direction. 


I. LXMPHATIC VESSELS OF THE INTESTINAL CANAL. 


$ 1690. The lymphatic vessels of the intestinal canal (7. !. intesti- 
nalia), like the glands, are much more numerous in the small than 
in the large intestine : there are more also in the duodenum and the = 
jejunum than in the ileon. They may be distinguished into supenficial # 
and deep. 
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The superficial arise from the peritoneum, between this membrane 
and the muscular tunic, and from the latter. They proceed along the 
intestine, and frequently anastomose together above and below. 

The deep arise from the vascular and villous tunic, principally receive 
the radicles which absorb the chyle, follow a transverse direction, sur- 
round the intestinal canal likerings, and anastomose witb the super- 
ficial, both on the intestine and between the folds of the mesentery. 
All unite in small trunks, which, two, three, or four in number, pro- 
ceed between the folds of the mesentery, follow the course of the in- 
testinal vessels, pass through the series of the mesenteric glands, 
gradually enlarge as they proceed, but become fewer in the same pro- 
portion, and anastomose near the pancreas with the Iymphatic vessels 
of this organ, the spleen, and the liver, and concur with the latter to 
form one of the great roots of the thoracic canal. 'Thelymphatic ves- 
sels of the descending colon however do not unite to produce the small 

'trunks. They empty very low into the lumbar and sacral glands. 


II. LYMPHATIC VESSELS OF THE STOMACH AND OF THE OMENTA, 


$1691. The lymphatic vessels of the stomach and of the omenta, 
or the gastro-epiploic (Vasa l. gastro-epiploica), also form a superficial 
and a deep layer. We may divide them, in respect to their course, 
into three fasciculi, which follow the course of the principal blood- 
vessels of the stomach. 

Those of the left side, which arise from the base of the stomach, ac- 
company the short vessels and go to the left, where they anastomose 
with those of the spleen. 

The middle superior arise from the upper part of the rest of the sur- 
face of the stomach, go upward and to the left, pass through the glands 
of the small curvature of the stomach, and reunite at the left orifice 
of this viscus. Thence they go to the right, pass through the other 
glands, and anastomose under the liver with the inferior lymphatic 

 vessels of this gland. 
The middle inferior, which come from the rest of the surface of the 
stomach and from the large epiploon, proceed, in company with the 
 blood-vessels, along the large curvature of the stomach, pass through 
the glands in this place, go towards the right side, partially reunite 
with the middle superior, and go downward behind the pancreas to 
‚ unite around the ceeliac and superior mesenteric arteries with the in- 
 testinal Iymphatic vessels, with which they form one of the principal 
- roots of the thoracic canal, 


I 


Ill. LYUMPHATIC VESSELS OF THE SPLEEN AND THE PANCREAS. 
81692. Among the Iymphatic vessels of the spleen and pancreas 


(V. 1. splenico-panereatica), the superficial vessels of the spleen arise 
' from its peritoneal coat, and the deep vessels from its substance. The 


f 
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former are refleeted around the edge of the spleen, and all, after re- 
uniting in its fissure, leave this cavity, go to the right, accompany 
. the splenic vessels, and anastomose there with the otherlymphatics of 
the digestive organs. 
Those of the pancreas soon join those of the spleen and the middle 
inferior lJymphatics of the stomach. 


Iv. LYMPHATIC VESSELS OF THE LIVER. 


$ 1693. The Iymphatic vessels of the liver (V. !. hepatica)* are ex- 
tremely numerous, and seem to differ from most of the others by the 
fewness and smallness of their valves. In fact we can generally suc- 
ceed in injecting them from the trunks, and when injected their course 
is much more uniform than the others. They may be distinguished 
into superficial and deep. 


a. Superficial lJymphatic vessels. 


$ 1694. The superficial lymphatie vessels of the liverf may in turn 
be divided into those of the upper and those of the lower face. 


1. Lymphatie vessels of the upper face of the liver. 


& 1695. The superficial Iymphatic vessels of the upper face of the 
liver form several fasciculi, which vary in number from four to ten.* 

Those of the middle fasciculus, which is the largest, arise from the 
middle region of the right lobe, partly also from the left lobe. They 
reunite in six or eight trunks, which enter into the suspensory liga- 
ment of the liver, and pass into the chest, between the diaphragm and 
the xiphoid cartilage of the sternum. There they reunite with the 
Iymphatic vessels of the upper face of the diaphragm, form one or two 
trunks, enter into the mediastinum, through which they pass from 
below upward, receiving several Iymphatics from the pericardium, the 
thymus gland, and froın the anterior wall of the thorax, and usually 
open into the left thoracie canal, just before it terminates, They fre- 
quently also empty partially or wholly into that of the right side. 
Sometimes several trunks of this fasciculus do not unite with the rest, 
but go to the left, pass into the coronary ligament of the liver, between 
the diaphragm and the left lobe, join tbe other fasciculi of the hepatic 
lymphatie vessels, and empty into the lower part of the thoraciccanal, 
within the abdominal cavity or in the chest. #3 

The second fasciculus arises from most of the surface ofthe right 
lobe, sometimes in a greater and sometimes a less extent. The trunks 
reach the right ligament of the liver, pass through the diaphragm in 


* Schmiedel, De habitu naturuli venarum lymphaticarum in hepate, Erlangen, 


74 ” ” * | 
+ Werner and Feller, De vasis hepalis superficialibus, p, 34-44.— Loc. eit. tables 
ii. ii. Ivo 2 
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this place, proceed from below upward, and from behind forward on the 
convex face of this muscle, along its costal edge, and empty into the 
trunks of the first fasciculus. Others, which are smaller, go back ward, 
and open into the lower part of the thoracice canal, anastomosing with 
the inferior diaphragmatic Iymphatics. 

The third fascieulus arises from most of the surface of theleft lobe. 
Its trunks go to the left triangular ligament of the liver, separate in 
this place, unite with the upper lymphatic vessels of the stomach, and 


open into the lower part of the thoracie canal, which is still within 
the abdominal cavity. 


2. Lymphatic vessels of the lower face of theliver. 


2 $ 1696. The superficial Iymphatic vessels of the lower face of the 
liver generally form fewer fasciculi than those of the upper face. Those 
too on the right side generally unite with those on theleft. All anas- 
tomose with the superficial and the deep Iymphatic vessels of the upper 
face, and give origin to small trunks. The latter approximate each 
other near the vena port, descend along the course of the hepatie 
blood-vessels, and reunite with those of the intestinal canal. 

Other superficial lymphatic vessels of the liver enter into the sub- 


stance of this gland but do not reunite to those described, and empty 
into the deep lymphatic vessels. 


d. Deep Lymphatic vessels. 


$ 1697. The deep lymphatic vessels of the liver are much more nu- 
merous than the superficial, and accompany the hepatic blood-vessels 
and the biliary canals, emerge with the latter through the fissure of 
the vena portze, and unitein the small epiploon, with the superior Iym- 
Phatics of the stomach, emptying into the glands of this part, and re- 
unite with the superficial lymphatics of the lower face of the liver, the 
lower Iymphatic vessels of the stomach, those of the spleen and pan- 
ereas, descend along the hepatic vessels, anastomose at the base of the 
mesentery with the intestinallymphatics, and form, in connection with 
them, one of the principal roots of the thoracic canal, the middle, 


ARTICLE SIXTH. 


OF THE THORACIC CANAL,* 
X 51698. All the Iymphatic vessels open into the venous system of 
the body in two different places, at the union of the right and left in- 


* I. A. Leitersperger, Prs. Salzmann, Encheiresisnova, qua ductus Lhoracieus 

una cum us chyli inquovis suhjecto humano demonstraripotest, Strasburg, 

- A4711.—J. 8, Henninger, De mesentor 0, Strasburg, 1714.—C. P. Wium, De vitss 
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ternal jugular and subclavian veins. Most of them empty into the 
left side; this is the case with the Iymphatic vessels of the left por- 
tions of the head and neck, those of the left upper extremity, the super- 
ficial vessels of the left portion of the trunk, all the deep Iymphatic 
vessels of the chest, except those which arise from the right lung, 
those from the right portion of the heart and of the thyroid gland, 
generally also those of the ri&ht portion of the diaphragm, and of the 
right portion of the anterior wall of the chest, finally with those of 
the lower extremity and ofthe abdomen, except some which arise from 
the right half of the upper face of the liver, 

On the contrary, the lymphatic vessels of the right portion of the 
head and neck, those of the right upper extremity, those of the right 
portion of the diaphragm, partially or wholly, and those of the right 
portion of the liver, go to the right side. 

Those of the lower extremities, the intestinal canal, the stomach, 
and the spleen, most of those of the liver and the intercoställymphatie 
vessels, do not empty directly into the venous system; but they 
always open * one after another, into the left thoracic canal (duetus 
thoracicus sinister), which is formed by their union. Those of the 
other organs, on the contrary, which we have described, do not empty 
except into the upper part of this canal, and in part also open directly 
into the internal jugular and subelavian veins. 


1. LEFT THORACIC CANAL. x 


$ 1699. The lacteal vessels and the Iymphatic vessels of the lower 
extremities unite towards the first or the second lumbar vertebra, 


mentorum et chyli., Copenhagen, 1717.—A. F. Walther, Ods. de ductu hepatico 
bipartito, vena bronchiali sinistra et inferiore, arteria hepalica, superioris mesa- 
raic® sobole, Leipsic, 1731.—J. C, Boh], De via lactea, Konisburg, 1741.—C. M. 
Bussmann, Pres. Haller, De duetu thoracico, Gottingen, 1741.—E. J. Nareissus, 
‚De generatione et receptaculis chyli, Leyden, 1742,—C. H, Velse, De mutuo intes- 
£inorum ingressu et aliis machin@ humane e»traordinarüs, Leyden, 1742.—A, 
Portal, Sur la struct. du canal thoraciqueet sur celle dureservoir du chyle; ınthe 
em. de Paris, 1770, p, 393-402.—Sabatier, Bemarques sur le canal thoracique de 
P’homme; in the Mem. de Paris, 1780, p. 693. = 
* Lippi, demonstrator at the hospital, Santa-Maria-Nuovaat Florence, seeking 
some unknown channel by which nature conducted the white fluids into the san- 
Euinenns system, without carrying them by a long route to the thoracic canal, has 
ound Iymphatic trunk, which emptied into the ascending vena cava, at 
about the third Jumbar vertebra, after passing from above downward, between the 
trunks of this vein, into which it opened in a direction opposite to that ofthe 
course ofthe blood. The orifice had a kind of valve. Somerdays after, tlıe same - 
anatomist remarked four distinet trunks which opened, one into the primitive iliac 
vein, and others into the vena cava, Having injected an inflamed liver, he saw 
some Iymphatics of its triangular Hpament entering intothe ramifications ofthe 
vena port®. As he first injected the right side, Lippi undertook to do the same 
on the left. Haying pushed the mercury into the external iliac Iymphatics, 
whence this metal arrived atthose situated behind the vertebral column, in the 
lumbar region, he saw several Iymphatics on the left side, entering into the vena 
cava, some passing above, others below the aorta, he also saw some emptyin into 
the splenic and [mesenteric veins: Lippi believed that he could distinguish the’ 
lacteals which open into the thoraeie canal, from those of the external face ofthe 
peritoneuin, which empty in great part into the veins with those which arise from 
the lower extremity. FT. 
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sometimes also between the second and the third, or even upon the 
twelfth dorsal vertebra, between the internal pillars of the diaphragm, 
and not below, to form the left or the proper thoracic canal. The 
chyliferous vessels frequently do not form a trunk, but open into this 
canal very near each other, and nine or ten in number. Most gene- 
rally, however, the thoracic canalis formed by three trunks, a right, 
a central, andalefttrunk. The first arises by the union ofthe lacteal 
vessels ; the other two are formed by the lymphatie vessels.of the 
lower extremities. The right and the central are situated on the right 
side, and the left on the left side of the aorta. The first two. unite 
before the third joins them. The latter sometimes unites to the 
prineipal trunk only by small branches. 
$ 1700. The ancient anatomists admitted at the union of these 
. vessels, and consequently at the commencement of the thoraeic canal, 
a dilatation called the reservoir or cistern of Pecquet (receptaculum, s. 
eysterna chyli). This dilatation, however, is often very much con- 
tracted, and its apparent existence depends on the manner in which 
the lacteal vessels arrive at the thoracie canal. In fact they turn upon 
it, are enveloped by a common cellular sheath, and united by cellular 
tissue: when this sheath and this tissue are raised, the pretended 
reservoir almost always disappears. 
In some subjects, however, the thoracic canal presents in this place 
a considerable dilatation, a kind of reservoir. 
$ 1701. The thoracic canal passes into the chest behind the aorta, 
and on the right of it, between the internal pillars of the diaphragm. 
It is at first placed in the centre of the dorsal vertebr&, rather more 
to the right than to the left, between the aorta and the azygos vein, 
a little however before the latter, and directly behind the right layer 
of the posterior mediastinum. In ascending it goes to the left, but 
does not always preserve the same situation, although itis placed from 
the third to the sixth dorsal vertebra behind the esophagus, and is 
covered by this canal in a greater or less extent. After leaving the 
third dorsal vertebra, it ascends at the side ofthe esophagus, and 
‚passing behind the arch of the aorta, leaves the chest to extend to the 
upper edge of the last cervical vertebra. T'hence it goes downward 
and forward, which much favours the progress of the chyle, and in 
most subjects it empties itself at the angle of union of the Jeft sub- 
clavian and internal jugular vein, usually by one trunk, rarely by 
several. It rarely opens into one of these two veins. 
$ 1702. It is always a littlenarrowerat the middle dorsal vertebra, 
"but below this point again dilates more or less, as it receives the supe- 
 zior and pulmonary intercostal Iymphatic vessels. It presents in its 
_ eourse no projectiong, but describes greater or less curves, and it does 
_ hot receive many Iymphatic vessels, except towards its upper extremity 
where the trunks of the left half of the head and of the left upper ex- 
 tremity open into it directly before it joins the venous system. 
3 Itis rarely or never perfectly single; being always attended with a 
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greater or less number of accessory branches, which open into it, and 
immediately arise again from its parietes. 

It very frequently divides, especially a little above the centre of the 
chest, into two, and sometimes into three branches, which almost al- 
ways reunite after proceeding a greater or less distance. Sometimes 
it divides in this manner in more than one place ; the accessory ves- 
sels enlarge more or less, and assume the characters of real trunks. 

. When this reticulated structure exists in the greatest degree, the 
whole of the thoracic canal is divided into two halves.* 

$ 1703. The valves in this canal are not numerous, either near its 
origin, or near its termination. One pair exists above and opposite 
the upper dorsal vertebra. Higher up they are double or triple. The 
convex edge of these valves is turned downward, and their loose or 
concavye edge upward. 'T'hey are generally arranged in pairs, and 
rarely three and three, or singly. 

We almost always observe, where the thoracie canal opens into the 
venous system, before its mouth, two very perfect valves, the loose 
edges of which are turned toward the cavity of the vein, and prevent 
the reflux of the blood into the canal. They are sometimes concealed 
by the valves of the internal jugular vein, so that some have pretended, 
but very unfortunately, that they were unconnected with the thoracie 
canal, because that they are farther from the heart than the orifice of 
the canal.r N 


II. RIGHT THORACIC CANAL, 


$ 1704. The right thoracic canal, the formation of which we have 
already mentioned, is much smaller than the preceding ($ 1698), and 
is usually only an inch long. It descends to empty into the angle of 
union of the right internal jugular and subclavian veins, rarely into 
one of these two vessels. Sometimes it does not exist; this occurs 
when the vessels which give origin to it open separately into the 
venous system. 

$ 1705. There are always considerable anastomoses, not only be- 
tween the vessels which unite to form the two common trunks, but also 
between these trunks. j} 

The insertion of the large thoracic canal in the right half of the ve- 
nous systemf is undoubtedly only a greater development ofthese anas- 
tomoses, in accordance with the same law by which analogous pheno- 
mena are seen also in other parts of the vascular system ; forinstance, 
the origin of the arteries of the fore-arm above the usual point, and 
that of the obturator artery by a trunk in common with the epigastrie 
artery. This anomaly is indicated also by the division of the thoracie 
canal into two balves, which we have already mentioned ($ 1701). 

* Semmerring, loc. ein p- 487. 


+ Portal. loc. eit., p- 389. . j 
+ Meckel, Ep. ad Hallerum, p. 30.—Cruikshank, in Ludwig, p: 152. 
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When the great thoracie canal empties into the right side of the 
venous system, the lymphatics of the left half of the head, tle neck, 
the arm, the lung, the heart, &c., do not join, but are arranged like 

the corresponding lymphatic vessels of the right side in the normal 
state. 

Thus when we consider the gradual development of this anomaly, 

\ we see in it the first degree of lateral inversion.* 

The insertion of the large thoracic canal, which takes place on the 
left side in the normal state, seems to depend on an effort to re-esta- 
blish the symmetry which is deranged by the distribution of the 
venous trunks on the right side, 


SECTION VI. 


A COMPARISON OF THE DIFFERENT REGIONS OF THE VASCULAR 
SYSTEM, 


$& 1706. According to alaw established in our introduction, there is 
an analogy but not a perfect resemblance between the different parts 
of the vascular system, in respect to its three dimensions, that is, from 
right to left, from above downward, and from before backward. 
$ 1707. In accordance with the same law, the most marked analogy 
is that between the right and the left half of the system, which differ 
but slightly. Except inconstant variations, the only one of donse» 
quence is that in the arrangement of the trunks given off to thehead 
and the upper extremities by the arch of the aorta ($ 1335). This 
difference seems to be only a part of a general type, which exists in 
all the arterial system. At least, the right superior aortic intercostal 
artery and the bronchial artery of the same side usually arise by a 
common trunk ($ 1439), even as in anomalies, several vessels of the 
tight side often unite in a single trunk, while on the left side one. trunk 
divides into several. Thus, for instance, the left carotid artery not 
‚unfrequently arises from the innominata, although the left vertebral 
_  ärtery often comes from the aorta.: so too the left renal artery divides 
into several trunks more frequently than the right. In the single in- 
Stance we have seen of the high division ofthe brachial artery on one 
side only, this was the left. This side also is the only one where we 
Once observed an uncommonly high division of the popliteal artery. 
The obturator artery arises from the crural artery on the left side 
_ more frequently than on the right. When the innominata is divided 
 atthearch oftheaorta into its two trunks, the right subclavian artery 
rarely remains on the right : it goes to the left, and arises more ou 
the left of the aorta; so that in fact this anomaly seems to depend 


* See our Handbuch der path. Anatomie, vol. ii, part 1, p» 189. 
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primitively on an extraordinary development ofthe left side and tothe 
predominance of its type over that of the right side; this opinion is 
strongly favoured by the fact thatin cases of this nature the rightsub- 
elavian artery no longer takes the shortest course to arrive at its 
limb, but turns aside, passing behind the esophagus. 
The special characters of the two extremities are often unusually 
developed simultaneously. Thus, for instance, the left carotid artery 
is a branch of the innominata, at the same time that the left vertebral 
artery arises directly from the aorta ; on the right and left carotid 
arteries are united in a single trunk, when the right subelavian artery 
arises below the left. 
The contrary seems to be the case with the venous and lymphatie 
systems; for the left subclavian and common iliac veins are much 
longer than the synonymous trunks on the rigbt side, and the supe- 
rior and inferior thoracie canals of the left side unite, while the right 
superior proceeds alone. t 
Finally, the arrangement not unfrequently becomes unusually sym- 
metrical, either by the union or the divisions of the trunks, or because 
a trunk which is generally placed on the right or the left proceeds on 
tlie median line. i 
81708. Although the upper and the lower halves of the vascular 
system are less similar than the right and the left, the analogies 
between them much exceed their differences. i 
The diaphragm separates the upper from the lower half of the väs- 0 
cular system. If we compare these two halves with each’other, after 
leaving this muscular septum, we obtain tke following results: > 
1st. In the chest, as in the abdomen, the large circulatery system 
comprises two, which are smaller, viz. the pulmonary cireulation in 
the thorax and that of the vena port& inthe abdomen. Thetrunk of 
the vena port@ is an imperfect repetition of the right half of the | 
heart : its arterial portion represents the pulmonary arteries, and the 
hepatic veins correspond to the pulmonary veins. The system of the 
vena port& is a very imperfect imitation of the pulmonary system, 
because no muscular heart is there developed, and because the veins 
open into the general venous system. These are however two condi- 
tions, which alone or united occur in the system of the pulmonary 
vessels of most animals which have blood-vessels, and which are below 
tlıe class of birds. 5: 
2nd. The upper and the lower halves of the arterial system are 
repetitions of each other in the following respects: 2 
a. The superior and inferior diaphragmatic arteries correspond. 
b. The esophageal arteries, the celiac, and the two mesenteric arte- E 
ries correspond by large anastomoses. n 
c. The bronchial arteries are represented by a part of therenaland 
capsular arteries, and by the hepatic. In fact we may consider tlıe 
liver, the renal capsules, and the kidneys, as analogous to the lungs, 
whence the vessels of these organs are repetitions of those of the Jungs 
in different degrees-of perfection. Ihe vascular system of the liver 


5 
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resembles that of the lungs, as it includes the different arteries of the 
system of the vena-porta ; but it is less perfect. The renal and cap- 
sular vessels are still lower in the scale, for there we cannot trace the 
separation between the vessels of nutrition and those of secretion ; 
this separation is indicated in the kidneys by some vessels different 
from the renal arteries, which are distributed on the surface of these 
organs and in the renal capsules, by numerous vascular ramifications, 
which come from very different regions. 

d. The thymic arteries correspond to the spermatic arteries, asboth 
generally arise from the trunk of the aorta, and the former frequently 
come from the bronchial arteries and the latter from the renal 
arteries. 

e. The aortic intercostal arteries are represented by the lumbar arte- ? 
ries, In fact the latter are fewer; but as the branches which arise 
from the middle sacral artery, a continuation of the trunk of the aorta, 
present the same arrangement as they, every difference in this respect 
disappears. The analogy remarked between the arteries which pass 
through the intervertebral foramina, above and below the diaphragm , 
is evidently strengtbened by the fact that the superior intercostal 
artery is a branch of the subclavian ($ 1399), as the lateral sacral 
artery is one of the hypogastric artery. 

Ff- The division ofthe upper and lower-extremities of the aorta, and the 
arrangement ofthe vessels which arise from iton one side to go to the 
neck, the head, and the upper extremities, on the other tothe organs of 
the pelvis and to the lower extremities, present a most strikinganalogy. 
The primitive iliacartery corresponds to the common trunk of the right 

. subclavian and carotid arteries. It is true the analogy does not exist 
on the left side, but notwithstanding this difference is not essential, as 
it depends on a consecutive division, the analogy between the two 
regions is increased by the origin of the left vertebral artery directly 
from the arch of the aorta, between the left carotid and subclavian 
arteries, which is common, since this anomaly causes, in some mea- 
sure, the union of the two vessels. 

The carotid correspond to the hypogastrie arteries, and the subecla- 
vian to the crural arteries, in respect to situation, origin, and distri- 
bution. 

Of the trunks which arise from the carotid and the hypogastric 
arteries the superior thyroid and its branches correspond to the uterine 

_ and the vesical arteries, the facial and the ascendivug pharyngeal to 

the internal pudie and to its branches. 

The differences in this respect are as follows: 

The subelavian artery gives origin to the vertebral and the inferior 

 thyroid artery; the hypogastric to the gluteal and ischiatie artery. 

- These latter are distributed like'the branches of the subelavian and 

‚even of the axillary arteries. The former seem, at first view, to have 
Bone which correspond to them in the inferior vascular system, or to 

3 Berreepond to the vessels which arise from the hypogastric artery. 
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This difference almost disappears when the thing is examined 
attentively, : 
We cannot in fact deny that the vertebral and the inferior thyroid 
artery do not properly correspond to the hypogastric artery. Tbe 
carotid arteries represent only asmall part of the latter, whiehis much # 

developed and reduced to a considerable trunk on account of the greater 
size of the parts it nourishes. The hypogastric artery is then divided 
in the upper part of the body into three trunks, the carotid, the verte- 
bral, and the inferior thyroid artery. Hence why the inferior thyroid 
artery so often wholly or in great part arises from the carotid or the 
innominata artery, or is entirely deficient, or is replaced by the branches 
of the superior. The origin of most of the vessels of the neck and of 
the upper region of the shoulder from the inferior thyroid artery also 
favours this analogy very much, as these vessels are very similar to 
the gluteal, the ischiatic, and the obturator arteries. 

The vertebral artery is ranked as a distinet trunk because of the 
size of the brain and the spinal marrow, organs to which it carries 
blood; but it evidently corresponds in its mode of distribution to ihe 
lateral sacral arteries furnished by the hypogasttic artery. 

Many vessels which correspond in their distribution arise above 
from the subelavian, and below from the hypogastric artery. 

The branches which arise directly from the subelavian and from 
the crural artery are very analogous. The internal mammary artery 
exactly resembles the epigastrie artery, as the first proceeds on the 
sides of the posterior face of the sternum, and the second backward 
and on'the sides of the linea alba which corresponds to this bone. 
The anterior intercostal arteries, given off by theinternal mammary 
artery, are represented by the analogous branches of the epigastrie 
artery. - { 

The circumflex iliac artery seems to us to correspond exactly to the | 
long external thoraeic artery ($ 1405). E- 

The external pudic arteries manifestly represent several external ” 
thoraeic arteries. - RK: 

In both extremities the trunk of the artery divides a short distance 
above the first articulation into a superficial vessel, which descends to 
the extremity of tbe limb, and into a deep vessel, which does not 
extend beyond the first articulation, that is, beyond the arm or the” 
thigh. } R. 

The two eircumflex arteries arise very high, sometimes from the’ 
superficial and sometimes from the deep trunk, They evidently cor- 
respond in their relätions with the bone and the first articulation of the 
extremity, although they slightly differ in their distribution, as those 
of the arm are expanded in the superficial, and the femoral in the deep 
muscles, and also as one of the circumflex arteries of the arm is gene. 
rally much smaller than its corresponding one in the thigh. This’ 
latter circumstance depends upon the greater development of the mus- 
cles of the thigh, The first depends upon tbe fact that tlıe highest 
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bbranches, arising from the hypogastric artery, are distributed to the 
smuscles corresponding to those of the arm, which receive the blood 
ffrom the circumflex arteries. 

The superficial brachial artery divides like the crural, at the second 
sarticulation, into two trunks, one of which soon bifurcates in a similar 
smänner. The anterior tibial corresponds tothe radial artery, the pos- 
sterior to the ulnar, and the peroneal to the interosseous artery. 

The division of these vessels however differs remarkably, as it fre- 
aquently occurs unusually high in the upper extremity, while this 
sanomaly isvery rare in thelower extremity, as is proved by our nume- 
frous observations and those of other anatomists. 

It is difficult to assign the cause of this difference. The most pro- 
bbable explanation is that it depends upon the fact that ihe upper limbs 
Mform and are developed sooner than the lower, and are nearer the heart. 
}Perhaps it depends partly on the greater length of the fingers, the vo- 
Hume ofwhich, compared to that of the posterior part of the hand, 
smuch exceeds that of the toes, compared with the posterior part ofthe 
#foot, and hence they always appear long before the latter. This ano- 
smaly, which is almost peculiar to the arteries of the upper extremities, 
wwould consequently arise from the normal arrangement with these 
Matter ; to support which conjecture, we would mention the analogous 
ddifference in the arrangements of the muscles of the fingers and toes, 
ssince the hand presents no trace of the short flexor and extensor of 
tthese appendages of the foot. We even recognise with a little atten- 
ftion, that all the upper part of the vascular system differs thus froın 
tthe lower ; for the separation of the carotid with the vertebral and in- 
#ferior thyroid arteries, the constant separation of the carotid with the 
#subclavian artery on the left side, the frequent origin of the vertebral 
artery with the latter, and the not unfrequent existence of a second 
Jinferior thyroid artery, ($ 1395) are analogous phenomena, of which 
vwe find no trace in the lower extremities, 

Thus the vascular system of the upper part of the body is charac- 
Sterized by a tendency to divide. Butitis not the only part where 
Vthis tendeney is remarked, since it is observed in the development of 
the brain, the multiplieation of the organs of the senses, and the per» 
#fection of the extremities, which are perhaps the cause and condition 
00f it. 

The arteries of the lower extremities have entirely opposite charac- 
Iters. The eircumflex arteries of the thigh are given off by the deep 
“erural artery, more frequently than those of the arm are by the deep 
Ibrachial. The superficial crural artery seldom divides higher than 
Jusual, and the number of branches given off by the popliteal artery 
His frequently less, because the peroneal or the anterior tibial, the first 
‘much more frequently and to a greater degree than the second, ceases 
1t0 form a distinet trunk, and is replaced by the branches of the other 
ı vessels of the leg, precisely as the fibula is in some measure only an 
* appendage of the tibia, while in the fore-arm the radius and ulnar are 
«also developed, and both articulate with the humerus, and exactly also 
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as the toes are developed much more imperfectly, and much less 
ınovably than the fingers. 
The articular arteries of the elbow and of the knee differ principally, 
1st. Because the upper vessels of the thoracic extremity arise higher, 
and are always separated from the others, while those of the pelvie 
extremity are situated lower, and usually arise by a common trunk. 
And. Because the inferior arteries of the pectoral limbs arise from 
the arteries of the fore-arm, and those of the abdominal members from 
the lower part ofthe popliteal artery. The internaland superior pop- 
liteal artery not unfrequently arises very high ; there are always two 
smaller inferior articular popliteal arteries which arise from the ante- 
rior and posterior tibial arteries, and not very unfrequently the recur- 
rent radial artery is given off by the brachial artery. When the pop- 
liteal artery divides a little higher than usual, its two branches furnish 
also the two largest inferior articular arteries of the knee. 
Many anatomists mention as a difference in the distribution of the 
arteries of the hand and foot, the want of a superficial arch in the lat- 
ter. We have never found this assertion to be correct, and it certainly 
depends upon a want of care in searching into the analogies. In fact 
the internal plantar artery doubtless corresponds in its origin and 
course to the superficial palmar branch of the ulnar artery. Besides, 
we have always known it to anastomose with the plantar branch of 
the anterior tibial artery, so as to form a superfieial plantar arch. 
But there is a real difference between the origin of the arteries of = 
the fingers and toes,inasmuch as the former arise from the superficial, | 
and the latter from the deep arch. This deviation of the vessels on 
the surface of the sole of the foot, is sometimes developed to such an 
extent, that the arteries of the toes come from the superior rather than 
from the inferior perforating arteries ($ 1530). This arrangement ap- 
pears to be intended to prevent the compression of the arteries of the 
toes by the weight of the body. Perhaps also it depends on the differ- 
ence between the back and the palm of the hand, as also between the 
back and the sole of the foot, in regard to muscularity; and perhaps 
the development, on the back of the foot, of the muscles which do not 
exist on that of the hand, is the reason that the arteries of the toes 
arise more deeply. Finally, this difference sometimes disappears, since 
in some subjects the arteries of the fingers are given off by the super- 
ficial palmar arch. i 
3rd. The veins of the upper and lower portion are perhaps more 
similar than the arteries, at least the arteries present a difference which 
does not exist in the arrangement of the left jugular and subelavian 
veins, and that of the left primitive iliac vein, 
4th. The upper and lower portions of the Iymphatie system, also 
present the same analogies in respect to the existence, the number, and 
the situation of the vessels and of the glands. t | 
$1709. In the vascular system as in the rest of the organism, 
analogy is not so great forward and backward, as from right to left, 
and from above downward. We may, however, ia this direction, co m. 
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| pare the internal mammary and the epigastrie arteries to the aorta, 
‘and its branches to the posterior intercostaland thelumbar arteries 
So, too, there is a correspondence between the anterior and the pos- 
iterior branches of the anterior and posterior intercostal arteries and 
(of the lumbar arteries : perhaps in the neck and in the head, between 
ithe superficial and the deep arteries, certainly in these two regions, 
‘and in the spinal marrow, between the anterior and the posterior spinal, 
sand also between the oceipital and the frontal arteries;; finally in the 
Flimbs between the anterior and posterior circumflex arteries of the 
!humerus, the external and internal circumflex arteries of the femur, 
tthe superficial and the deep brachial and the crural arteries, the radial 
sand the ulnar, and the anterior and the posterior tibial arteries, the 
“dorsal arches of the back of the hand and of the foot, and the superior 
Jinterosseous arteries of the plantar and palmar arches. 

The venous system presents the same analogies, which are rendered 
sstill more striking by the existence of an azygos and of a semi-azygos 
vvein, which correspond very evidently to the internal mammary veins. 

We may compare with the large thoracie canal, which proceeds 
bbefore the vertebral column, a second lymphatic duct, which ascends 
bbehind the sternum. 
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VI. External inferior palpebral vein 
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ır. Cutaneous ulnar vein R s 
rı1,. Median vein ; e 


‚III. Axillary vein R k 
IV. Subelavian vein . . . 
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Arr. ıı. Innominata vein . 
IL. Vertebral vein j 
II. Sinuses ofthe vertebral column 
III. Superior intercostal vein ; 
IV. Lowest thyroid vein . 
Cnar. III. Superior vena-cava 
-Cnap. IV. Azygos vein 
- Caae. V. Veins of the lower extremities 
I. Deep vein { 
ı. Popliteal vein 
11. Crural vein 5 
ııt. Deep crural vein e 
ıvy Common crural vein . 
II, Superficial veins . . 
ı. Internal saphena vein . 
11. External saphena vein 
ııt. External iliac vein - . 
ıv. Hypogastric vein 
) v. Primitive iliac vein = . 
Sr VI. Ascending vena-cava . 
- L Lumbar veins . 2 
. II. Spermatic veins R e 
AI, Renal veins .. x . 
IV. Capsular veins 
7 V. Hepatic veins 
VI. Inferior diaphragmatie veins 
Char. VIL: System of the vena-porta 
I. Venous portion 
1. Coronary veins of the stomach 
11. Splenic vein . . 
IE. Mesenteric vein 


‚iv. Pulmonary artery .» 

BET. V. Pulmonary veins . 
‚ v1. Lymphatic system . 
HaP, I. Dympbatic glands 


1. Lymphatic glands of the head 
‚tt. Lymphatic glands oftheneck . 


4, Brachial glands 

ir. Axillary gland . 

111. Lymphatic glands of the trunk . 
Lymphatic glands of the thorax 
1. GJands of the parietes of the thorax 
| © 1. Glands of the mediastina F 
m. Bronchial glands R s 
SR l Abdominal glands . . 


« Lyinphatie glands of the head and neck 


fi u. Lymphatic glands of the Kup ee 
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1. Mesenteric glands 
11: Gastrepiploic glands 
ııt. Celiac glands . 
ıv. Lumbar glands . 

IV. Lymphatic glands of the lower extremities 
ı. Orural glands : E 
ı1. Pelvic "glands 


I. Inguinal glands ° . . s 
II. External iliac glands 2 > Bi 
III. Hypogastric glands : - E 
IV. Sacral gland . . e - 


(Es II. Lymphatic vessels 


Arr. 1. Lymphatics of the head and neck 
I. Superficial lymphaties ; . 
II. Deep lymphatics . : 
Arr. ı1, Lymphatics of the upper extremities 
I. Superficiallymphatics . : 3 
1. Ofthe dorsal face of the trunk 


of the trunk 
111. Superficial Iymphatics of the upper extremities 
II. Deep Iymphatics of the upper extremities 
III. Termination of the lymphatics 
Arr. rır. Deep lymphatics of the trunk 


ı1. Of the lateral and anterior faces of the central region 


I. Lymphatics of the parietes . . 
1. Lateral and posterior lymphatics . 
11. Anterior lymphatics € . ” 


II. Lymphatics of the thoracic viscera 
1. Lymphatics of the lungs 
ır. Lymphatics of the heart . 
Arr. ıv. Lymphatics of the lower extremities 
I. Lymphatics of the lower portion of the trunk 
Il. Lymphatics of the external genital organs 
III. Lymphatic vessels of the lower extremities 
1. Superficial lymphatics of the lower extremities ü 


11. Deep lymphatics 5 . - 
Arr. v. Abdominal lymphatics . . 
I. Lymphatics of the abdominal parietes R 


II. Lymphatics of the abdominalviscera . 
1. Deep lymphatics of the genital and urinary organs 
11. Lymphatics ofthe digestive organs 
I. Lymphatics of the intestinal canal 
II. Lymphatics of the stomach and omenta 


TII. Lymphatics of the spleen and aan 
IV. Lymphatics of the liver . 
a. Superficial lymphatics x x 
1. Ofits upper face « . - 
ı1. Of its lower face . 
b. Deep lymphatics h . 
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